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TITLE. OF THE INVENTION 

BROADCAST APPARATUS AND RECEPTION APPARATUS THAT ENABLE 
ADDITIONAL DATA TO BE USED WITHOUT A WAITING TIME WHEN 
ONE PROGRAM CHANGES TO ANOTHER 

BACKGROUND OF THE INVENTION 
(1) Field of the Invention 



The present invention relates to a broadcast 
s, a reception apparatus, and a data 
10 transmission/reception method, and especially relates to 
is of multiplex, transmission, and reception of 
to be simultaneously displayed. 



apparatus , 



technique* 



data 



(2) Prior Art 



In recent digital broadcasting, additional data such 
as character information is multiplexed with program data 
such as video and audio and broadcast. 

In general, the same or update additional data is 
repeatedly multiplexed with program data and broadcast, 
in a predetermined cycle such as five seconds. 

After a viewer's start operation, a reception 
apparatus keeps the viewer waiting while the reception 
apparatus waits for necessary additional data for one or 
two cycles, processes it, and displays it. 

Also, inavirtual interactive system in which a viewer 
repeatedly select items from displayed menus to search 
for necessary information, they have to wait in every 
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selection operation. 

A reception apparatus that provides desired 
information to a viewer shortly after the viewer's 
selection operation is disclosed in Japanese Laid-open 
5 Patent Application No. H10-126753. 

This reception apparatus receives navigation 
information which associates a plurality of pieces of image 
information with each other, and accumulates a piece of 
image 1 information to be displayed next in a memory in advance . 
10 Accordingly, the reception apparatus intends to reduce 
a wa;.ting time from the viewer's selection operation to 
the display of the desired image. 

Here, if additional data to be multiplexed with 
program data is different for each program like characters 
15 or detailed information about a program, which are to be 
displayed simultaneously with an image of the program, 
additional data changes when one program changes to another . 
Therefore, a viewer has to wait until the reception 
apparatus starts to display additional data whenever one 
20 progr.am changes to another. 

Suppose there is a waiting time of seven seconds. 
The waiting time of seven seconds is not so problematic 
for a : relatively long program of thirty minutes or one 
hour.. However, the shorter a broadcast time period of a 
25 program becomes , the greater the influence with the waiting 
time becomes. Especially, a broadcast time period of a 
commercial (CM) is generally no longer than thirty seconds . 
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In a 
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ddition, a CM program has to meet a lot of requirements 
from' its sponsor. Therefore, it is problematic if 
characters are not displayed even for a few seconds. 

Note here that conventional reception apparatuses 
not designed to handle such a problem caused when one 
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program changes to another . 

i 

SUMtjl^RY OF THE INVENTION 

\ The object of the present invention is to provide, 
digital broadcasting in that additional data 
corresponding to each program is multiplexed with program 

datci'and broadcast, (a) a broadcast apparatus for 

i 

multiplexing and broadcasting such additional data with 
program data so as to enable a reception apparatus to use 
Additional data without a waiting time when one program 



changes to another, (b) a reception apparatus for using 



the 



Additional data without a waiting time when one program 

i 

changes to another, and (c) methods of them. 

The object is achieved by a broadcast apparatus for 
broadcasting broadcast data including: an acquiring unit 
acquiring first broadcast data and a reproduction time 
.pd in which the first broadcast data is to be reproduced 
by a| reception apparatus; and a broadcasting unit for 
repeatedly broadcasting the first broadcast data from a 
specific time to an end of the reproduction time period, 
the specific time being a point in time before a start 
of the reproduction time period, and a time period between 
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the ispecific time and the start of the reproduction time 
period being a predetermined time period. 

With this construction, the broadcast apparatus can 
start to broadcast the first broadcast data before the 
5 start of the reproduction time period. Then, the reception 
appacatus can receive and cache the first broadcast data 
before the start of the reproduction time period. 

Accordingly, the reception apparatus can start to 

reproduce the first broadcast data at the start of the 

i 

10 reproduction time period. 

Also, the broadcast apparatus can continue to 
broadcast the first broadcast data until the end of the 
reproduction time period. Accordingly, even when 
starting to receive the first broadcast data after the 

15 start; of the reproduction time period, the reception 
apparatus can receive and reproduce it. 

Here, in the broadcast apparatus, the acquiring unit 
may further acquire second broadcast data which is to be 
reproduced before the first broadcast data, and the 

20 broadcasting unit may repeatedly broadcast the second 

t 

broadcast data until the specific time. 

! With this construction, the broadcast apparatus can 
stop broadcasting the second broadcast data which is to 
be reproduced before the first broadcast data at the 
25 specific time. Accordingly, a given bandwidth can be 
allocated only for the first broadcast data broadcasting. 

Here, in the broadcast apparatus, the broadcasting 
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unit may broadcast the second broadcast data on a 
predetermined bandwidth until the specific time and may 
broadcast the first broadcast data on the predetermined 
bandwidth from the specific time. 
5 With this construction, the first broadcast data 

can be broadcast on the same bandwidth as the second 
broadcast data. Accordingly, the bandwidth can be fixed 
even around the specific time. 

Here, in the broadcast apparatus, the acquiring unit 
10 may jfurther acquire second broadcast data which is to be 
reproduced before the first broadcast data, and the 
broadcasting unit may repeatedly broadcast the second 
broadcast data until the start of the reproduction time 
period. 

15 With this construction, the broadcast apparatus can 

continue to broadcast the second broadcast data until the 
start of the reproduction time period. 

Accordingly, both of the second broadcast data and 
the first broadcast data can be broadcast from the specific 

20 time to the start of the reproduction time period, so that 
the : first broadcast data can be broadcast from the point 
of the predetermined time period before the start of the 
reproduction time period without any influence on the 
second broadcast data broadcasting. 

25 Here, in the broadcast apparatus, the broadcasting 

unit may broadcast the second broadcast data on a 
predetermined bandwidth until the specific time and may 
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broa icast the second broadcast data and the first broadcast 
on the predetermined bandwidth from the specific time 
le start of the reproduction period. 

With this construction, the second broadcast data 
^he first broadcast data can be broadcast from the 
Lfic time on the same bandwidth which is allocated 
for :he second broadcast data until the specific time. 
Accordingly, the bandwidth can be fixed even around the 
specific time. 

10 ' Here, in the broadcast apparatus, the broadcasting 

unit may broadcast the second broadcast data on a 
predetermined bandwidth until the specific time and may 
broadcast the second broadcast data on the predetermined 
bandwidth from the specific time to the start of the 
15 reproduction period. 

With this construction, the second broadcast data 
can be broadcast from the specific time on the same bandwidth 
allocated for the second broadcast data until the specific 
time . Accordingly, the bandwidth can be fixed even around 
20 the specific time. 

Here, the broadcast apparatus may further include: 
a cache instruction broadcasting unit for broadcasting 
a cache instruction before the start of the reproduction 

! 

time period, the cache instruction instructing the 
25 reception apparatus to cache the first broadcast data; 
and a reproduction instruction broadcasting unit for 
broadcasting a reproduction instruction during the 
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reproduction time period, the reproduction instruction 
instructing the reception apparatus to reproduce, when 
the first broadcast data has been cached according to the 
cach<i instruction, the cached broadcast data. 
5 With this construction, the broadcast apparatus can 

instruct to cache the first broadcast data before the start 
of tte reproduction time period and instruct to reproduce 
it dtring the reproduction time period. Accordingly, the 
reception apparatus can effectively cache and reproduce 
10 the jfirst broadcast data according to the instructions. 

Here, in the broadcast apparatus, the cache 
instruction broadcasting unit may broadcast the cache 
instruction to instruct the reception apparatus to perform 
the caching by accumulating the first broadcast data, and 
15 the reproduction instruction broadcasting unit may 

broadcast the reproduction instruction to instruct the 
reception apparatus to reproduce, (a) when the first 
broadcast data has been accumulated according to the cache 
instruction, the accumulated broadcast data, and (b) when 
20 the first broadcast data has not been accumulated according 
to tie cache instruction, the first broadcast data 
broadcast by the broadcasting unit. 

With this construction, the broadcast apparatus can 
instruct to accumulate the first broadcast data, which 
25 is broadcast, before the start of the reproduction time 
period and instruct to reproduce it during the reproduction 
time period. Accordingly, the reception apparatus can 
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effectively accumulate and reproduce the first broadcast 
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according to the instructions. 

Here, in the broadcast apparatus, the cache 
instruction broadcasting unit may broadcast the cache 
instruction to instruct the reception apparatus to perform 
the caching by storing the first broadcast data into a 
cacho memory when the first broadcast data has been stored 
predetermined storage medium, and the reproduction 
ruction broadcasting unit may broadcast the 
reproduction instruction to instruct the reception 
apparatus to reproduce, (a) when the first broadcast data 
has teen stored in the cache memory according to the cache 
instruction, the first broadcast data stored in the cache 
memory, and (b) when the first broadcast data has not been 
stored in the cache memory according to the cache 
instruction, the first broadcast data stored in the 
predetermined storage medium or the first broadcast data 
broadcast by the broadcasting unit. 

With this construction, the broadcast apparatus can 
instruct to cache the first broadcast data, which is stored 
in the predetermined storage medium, into the cache memory 
before the start of the reproduction time period and - 
instruct to reproduce it during the reproduction time 
period. Accordingly, the reception apparatus can 
effectively cache the first broadcast data into the cache 
memojry and reproduce it according to the instructions. 

The object of the present invention also can be 
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achieved by a broadcast apparatus for multiplexing and 
broadcasting program data which is to be reproduced by 
a reception apparatus soon after receipt and additional 
data which corresponds to the program data, the broadcast 

5 apparatus including: an acquiring unit for acquiring first 
program data, first additional data corresponding to the 
first program data, a broadcast time period of the first 
program data, and second program data which is to be 
broadcast before the first program data; a multiplexing 

10 unit for repeatedly multiplexing the first additional data 
with the second program data from a specific time to a 
star: of the broadcast time period and repeatedly 
multiplexing the first additional data with the first 
program data during the broadcast time period, the specific 

15 time being a point in time before the start of the broadcast 
time period, and a time period between the specific time 
and the start of the broadcast time period being a 
predetermined time period; and a broadcasting unit for 
broadcasting the data multiplexedby the mult iplexing unit . 

20 With this construction, the broadcast apparatus can 

multiplex the first additional data corresponding to the 
first program data with the second program data, which 
is to be broadcast before the first program data, and 
broadcast them, before the start of the broadcast time 

25 period of the first program data. Then, the reception 
apparatus can receive and cache the first additional data 
before the start of the broadcast time period. 



9 



Accordingly, the reception apparatus can start to 
use 4he first additional data at the start of the broadcast 
time period. 

Also, the broadcast apparatus can continue to 
multiplex the first additional data with the first program 
data and broadcast them until the end of the broadcast 
time period- Therefore, even when starting to receive them 
after the start of the broadcast time period, the reception 
apparatus can receive and use the first additional data. 

Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to the second program data, and the multiplexing unit may 
repeatedly multiplex the second additional data with the 
second program data until the specific time. 

With this construction, the broadcast apparatus can 
stop multiplexing the second additional data with its 
corresponding second program data at the specific time. 
Accordingly, a given bandwidth can be allocated only for 
the first additional data broadcasting. 

Here, in the broadcast apparatus, the multiplexing 
unit may perform the multiplexing for the second additional 
data on a predetermined bandwidth until the specific time 
and may perform the multiplexing for the first additional 
data on the predetermined bandwidth from the specific time . 

With this construction, the broadcast apparatus can 
mult iplex the first additional data with the second program 
data so that the bandwidth for the first additional data 
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is aJ located to the same bandwidth as the second additional 
data . Accordingly, the bandwidth can be fixed even around 

the [specific time. 

Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to the second program data, and the multiplexing unit may 
repeatedly multiplex the second additional data with the 
second program data until the start of the broadcast time 
peri ad. 

With this construction, the broadcast apparatus can 
continue to multiplex the second additional data with its 
corresponding second program data until the start of the 
broadcast time period of the first program data. 

Accordingly, both of the second additional data and 
the first additional data can be multiplexed with the second 
program data from the specific time to the start of the 
broadcast time period of the first program data, so that 
the ::irst additional data can be broadcast from the point 
of the predetermined time period before the start of the 
broadcast time period without any influence on the second 
additional data broadcasting. 

Here, in the broadcast apparatus, the multiplexing 
unit may perform the multiplexing for the second additional 
data on a predetermined bandwidth until the specific time 
and nay perform the multiplexing for the second additional 
data and the first additional data on the predetermined 
bandwidth from the specific time to the start of the 
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broadcast time period. 

With this construction, the second additional data 
and the first additional data can be multiplexed with the 
second program data from the specific time so that the 
total bandwidth for the second additional data and the 
firs-: additional data is allocated to the same bandwidth 
which is allocated for the second additional data until 
the specific time. Accordingly, the bandwidth can be fixed 
even around the specific time. 

Here, in the broadcast apparatus, the multiplexing 
unit may perform the multiplexing for the second additional 
data on a predetermined bandwidth until the specific time 
and nay perform the multiplexing for the second additional 
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on the predetermined bandwidth from the specific time 
!ie start of the broadcast time period. 

With this construction, the second additional data 
can ie multiplexed with the second program data from the 
Lfic time on the same bandwidth which is allocated 
L the specific time. Accordingly, the bandwidth can 
be f fixed even around the specific time. 

Here, the broadcast apparatus may further include: 
a cache instruction broadcasting unit for broadcasting 
a cache instruction before the start of the broadcast time 
period, the cache instruction instructing the reception 
apparatus to cache the first additional data; and a use 
instruction broadcasting unit for broadcasting a use 
instruction after the start of the broadcast time period, 
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the use instruction instructing the reception apparatus 
to usse, when the first additional data is cached according 
to tne cache instruction, the cached additional data. 

With this construction, the broadcast apparatus can 
instruct to cache the first additional data before the 
start of the broadcast time period and instruct to use 
it during the broadcast time period. Accordingly/ the 
reception apparatus can effectively cache and use the first 
additional data according to the instructions. 
10 Here, in the broadcast apparatus, the cache 

instruction broadcasting unit may broadcast the cache 
instruction to instruct the reception apparatus to perform 
the caching by accumulating the first additional data, 
and "he use instruction broadcasting unit may broadcast 
15 the use instruction to instruct the reception apparatus 
to use, (a) when the first additional data has been 
accumulated according to the cache instruction, the 
accumulated first additional data, and (b) when the first 
additional data has not been accumulated according to the 
20 cachs instruction, the first additional data broadcast 
by tie broadcasting unit. 

With this construction, the broadcast apparatus can 
instruct to accumulate the first additional data before 
the start of the broadcast time period and instruct to 
25 use i t during the broadcast time period. Accordingly, the 
reception apparatus can effectively accumulate and use 
the ::irst additional data according to the instructions. 
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Here, in the broadcast apparatus, the cache 
instruction broadcasting unit may broadcast the cache 
inst ruction to instruct the reception apparatus to perform 
the caching by storing the first additional data into a 
each 3 memory when the first additional data has been stored 
in a predetermined storage medium, and the use instruction 
broadcasting unit may broadcast the use instruction to 
instruct the reception apparatus to use, (a) when the first 
additional data has been stored in the cache memory 
10 according to the cache instruction, the first additional 
data stored in the cache memory, and (b) when the first 
additional data has not been stored in the cache memory 
according to the cache instruction, the first additional 
data stored in the predetermined storage medium. 
15 With this construction, the broadcast apparatus can 

instruct to cache the first additional data, which is stored 
in the predetermined storage medium, into the cache memory 
before the start of the broadcast time period and instruct 
to use it during the broadcast time period. Accordingly, 
20 the reception apparatus can effectively cache and use the 
firs*: additional data according to the instructions. 

Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional- data corresponding 
to t\ie second program data and a broadcast time period 
25 of the second program data. The broadcast apparatus may 
further include a judging unit for judging whether the 
broadcast time period of the second program data is longer 
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than a predetermined criterion time period . Moreover, the 
multiplexing unit may, (a) when the judging unit judges 
that the broadcast time period of the second program data 
is linger than the predetermined criterion time period, 
repeatedly multiplex the second additional data with the 
secoid program data until the specific time, repeatedly 
multiplex the first additional data with the second program 
data from the specific time to the start of the broadcast 
time period of the first program data, and repeatedly 
multiplex the first additional data with the first program 
data during the broadcast time period of the first program 
data, and (b) when the judging unit judges that the broadcast 
time period of the second program data is no longer than 
the predetermined criterion time period, repeatedly 
multiplex the second additional data with the second 
prog ram data until the specific time, repeatedly multiplex 
the isecond additional data and the first additional data 
with the second program data from the specific time to 
the start of the broadcast time period of the first program 
data, and repeatedly multiplex the first additional data 
with the first program data during the broadcast time period 
of tpe first program data. 

With this construction, when the broadcast time 
period of the second program data is no longer than the 
25 criterion time period, the second additional data and the 
first additional data can be multiplexed with the second 
program data from the specific time to the start of the 
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broadcast time period of the first program data. 

Accordingly, additional data corresponding to 
relatively long program data can be stopped being subjected 
to multiplex before the end of its broadcast time period. 
On the other hand, additional data corresponding to 
relatively short program can continue to be subjected to 
multiplex until its broadcast end time. 

Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to the second program data and a broadcast time period 
of the second program data. The broadcast apparatus may 
further include a judging unit for judging whether the 
broadcast time period of the second program data is longer 
than a predetermined criterion time period . Moreover, the 
multiplexing unit may (a) repeatedly multiplex the second 
additional data with, the second program data until the 
specific time so that a bandwidth for the second additional 
data is allocated to a predetermined bandwidth, (b) when 
the judging unit judges that the broadcast time period 
of the second program data is longer than the predetermined 
criterion time period, repeatedly multiplex the first 
additional data with the second program data from the 
specific time to the start of the broadcast time period 
of the first program data so that a bandwidth for the first 
additional data is allocated to the predetermined bandwidth, 
and repeatedly multiplex the first additional data with 
the first program data during the broadcast time period 
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of the first program data, and (c) when the judging unit 
judges that the broadcast time period of the second program 
data is no longer than the predetermined criterion time 
period, so that a total bandwidth for the second additional 



and the first additional data is allocated to the 



predetermined bandwidth, repeatedly multiplex the second 



additional data and the first additional data with the 
second program data from the specific time to the start 
of the broadcast time period of the first program data, 
and repeatedly multiplex the first additional data with 
the :'irst program data during the broadcast time period 
of the first program data. 

With this construction, when the broadcast time 
period -of the second program data is no longer than the 
criterion time period, the second additional data and the 
firs: additional data can be multiplexed with the second 
program data from the specific time to the start of the 
broadcast time period of the first program data so that 
the total bandwidth for the second additional data and 
the first additional data is allocated to the predetermined 
bandwidth, which is allocated only for the second 
additional data until the specific time. 

Therefore, additional data corresponding to 
relatively long program data can be stopped being sub j ected 
to multiplex before its broadcast end time. On the other 
hand, additional data corresponding to relatively short 
program data can continue to be subjected to multiplex 
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until its broadcast end time. Accordingly, the bandwidth 
can be fixed and allocated efficiently depending on each 
condition. 

Here, in the broadcast apparatus, the first 
additional data acquiring unit may further acquire second 
additional data corresponding to the second program data 
and a broadcast time period of the second program data. 
The broadcast apparatus may further include a judging unit 
for judging whether the broadcast time period of the second 
program data is longer than a predetermined criterion time 
period. Moreover, the multiplexing unit may (a) 
repeatedly multiplex the second additional data with the 
second program data until the specific time so that a 
bandwidth for the second additional data is allocated to 
a predetermined bandwidth, (b) when the judging unit judges 
that the broadcast time period of the second program data 
is longer than the predetermined criterion time period, 
so tnat a bandwidth for the first additional data is 
allocated to the predetermined bandwidth, repeatedly 
multiplex the first additional data with the second program 
data from the specific time to the start of the broadcast 
time period of the first program data and repeatedly 
multiplex the first additional data with the first program 
data during the broadcast time period of the first program 
data, and (c) when the judging unit judges that the broadcast 
time period of the second program data is no longer than 
the predetermined criterion time period, repeatedly 
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multiplex the second additional data and the first 
additional data with the second program data from the 
specific time to the start of the broadcast time period 
of the first program data so that a total bandwidth for 
the second additional data and the first additional data 
is increased by adding a bandwidth for the first additional 
data to the predetermined bandwidth and repeatedly 
mult iplex the first additional data with the first program 
data during the broadcast time period of the first program 
data so that a bandwidth for the first additional data 
is allocated to the predetermined bandwidth. 

With this construction, when the broadcast time 
period of the second program data is no longer than the 
criterion time period/ the second additional data and the 
additional data can be multiplexed with the second program 
data from the specific time to the start of the broadcast 
time period of the first program data so that the bandwidth 
for the second additional data keeps the predetermined 
bandwidth, and the total bandwidth for the second 
additional data and the first additional data is increased 
by adding the bandwidth for the first additional data to 
the predetermined bandwidth. . 

Therefore, additional data corresponding to 
relatively long program data can be stopped being subjected 
to multiplex before its broadcast end time. On the other 
hand, additional data corresponding to relatively short 
program data can continue to be subjected to multiplex 
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until! its broadcast end time in a fixed bandwidth. 
Accordingly, the transmission rate can be fixed, and the 
tota 1 bandwidth can be changed depending on each condition . 

Here, in the broadcast apparatus, when the judging 
unit judges that the broadcast time period of the second 
progfram data is no longer than the predetermined criterion 



time 



period, the multiplexing unit may repeatedly multiplex 



the Second additional data and the first additional data 
with the second program data during the broadcast time 
period of the second program data. 

With this construction, when the broadcast time 
period of the second program data is no longer than the 
criterion time period, the second additional data alone 
need not be multiplexed with the second program data. 
15 Therefore, replacement of additional data to be multiplexed 
with program data is not perf ormedat the time . Accordingly, 
this can reduce the load of multiplexing operations. 

Here, the broadcast apparatus may further include: 
a criterion time period determining unit for determining 
the predetermined criterion time period to be used by the 
judging unit by multiplying a time period of a broadcast 
cyclje of additional data by a predetermined coefficient. 

With this construction, the criterion time period 
can be determined based on the time period of a broadcast 
cycle of additional data. Accordingly, even if the time 
period of a broadcast cycle of additional data changes, 
the criterion time period can be automatically changed. 
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Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to tie second program "data and a broadcast time period 
of the second program data. The second additional data 
may be updated during the broadcast time period of the 
secoiid program data. The broadcast apparatus may further 
include a judging unit for judging whether a time period 
from the last update time of the second additional data 
to the start of the broadcast time period of the first 
program data is longer than a predetermined criterion time 
period. Moreover, the multiplexing unit may, (a) when the 
judging unit judges that the time period from the last 
update time of the second additional data to the start 
of the broadcast time period of the first program data 
is longer than the predetermined criterion time period, 
repeatedly multiplex the second additional data with the 
second program data until the specific time, repeatedly 
multiplex the first additional data with the second program 
data from the specific time to the start of the broadcast 
time period of the first program data, and repeatedly 
multiplex the first additional data with the first program 
data during the broadcast time period of the first program 
data, and (b) when the judging unit judges that the time 
period from the last update time of the second additional 
data to the start of the broadcast time period of the first 
program data is no longer than the predetermined criterion 



time 



period, repeatedly multiplex the second additional 
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with the second program data until the specific time, 
multiplex the second additional data and the 
additional data with the second program data from 
cif ic time to the start of the broadcast time period 
first program data, and repeatedly multiplex the 
additional data with the first program data during 
broadcast time period of the first program data. 
With this construction, when the broadcast time 
id>d of the last updated second additional data which 
multiplexed with the second program data is no longer 
the criterion time period, the second additional data 
the first additional data can be multiplexed with the 
program data from the specific time to the start 
broadcast time period of the first program data. 
Accordingly, additional data with a relatively long 
st time period after being updated can be stopped 
subjected to multiplex before its corresponding 
data broadcast end time. On the other hand, 
data with a relatively short broadcast time 
aft er being updated can continue to be subjected 
.tiplex until its correspondingprogramdatabroadcast 
ime . 

Here, in the broadcast apparatus, the acquiring unit 
may fbrther acquire second additional data corresponding 
25 to the second program data and a broadcast time period 
of th(e second program data. The second additional data 
may b(e updated during the broadcast time period of the 
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program data. The broadcast apparatus may further 
ade a judging unit for judging whether a time period 
the last update time of the second additional data 
start of the broadcast time period of the first 
::amdata is longer than a predetermined criterion time 
Moreover , the multiplexing unit may (a) 

multiplex the second additional data with the 
program data until the specific time so that a 
for the second additional data is allocated to 
determined bandwidth, (b) when the judging unit judges 
the time period from the last update time of the second 
ional data to the start of the broadcast time period 
first program data is longer than the predetermined 
on time period, repeatedly multiplex the first 
data with the second program data from the 
fic time to the start of the broadcast time period 
first program data so that a bandwidth for the first 
ional data is allocated to thepredeterminedbandwidth 
ziepeatedly multiplex the first additional data with 
qirst program data during the broadcast time period 
first program data, and (c) when the judging unit 
s that the time period from the last update time of 
second additional data to the start of the broadcast 
period of the first program data is no longer than 
predetermined criterion time period, repeatedly 
ex the second additional data and the first 

data with the second program data from the 
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the second additional data and the first additional data 
is al located to the predetermined bandwidth and repeatedly 
multiplex the first additional data with the first program 
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ific time to the start of the broadcast time period 
ie first program data so that a total bandwidth for 



during the broadcast time period of the first program 



With this construction, when the broadcast time 
peribd of the last updated second additional data which 
is multiplexed with the second program data is no longer 
than the criterion time period, the second additional data 
and tlhe first additional data can be multiplexed with the 
second program data from the specific time to the start 
of the broadcast time period of the first program data 
so thlat the total bandwidth for the second additional data 
and the first additional data is allocated to the 
predetermined bandwidth, which is allocated only for the 
second additional data until the specific time. 

Therefore, additional data with a relatively long 
broadcast time period after being updated can be stopped 
being subjected to multiplex before its corresponding 
program data broadcast end time. On the other hand, 
additional data with a relatively short broadcast time 
period after updated can continue to be subjected to 
25 multiplex until its corresponding program data broadcast 
end time. Accordingly, the bandwidth can be fixed and 
allocated efficiently depending on each condition. 
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Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to the second program data and a broadcast time period 
of tie second program data. The second additional data 
may oe updated during the broadcast time period of the 
second program data. The broadcast apparatus may further 
include a judging unit for judging whether a time period 
from a last update time of the second additional data to 
the s tart of the broadcast time period of the first program 
data is longer than a predetermined criterion time period. 
Moreover, the multiplexing unit may (a) repeatedly 
multiplex the second additional data with the second 
program data until the specific time so that a bandwidth 
for :he second additional data is allocated to a 
predetermined bandwidth, (b) when the judging unit judges 
that the time period from the last update time of the second 
additional data to the start of the broadcast time period 
of the first program data is longer than the predetermined 
criterion time period, so that a bandwidth for the first 
additional data is allocated to the predetermined bandwidth, 
repeatedly multiplex the first additional data with the 
second program data from the specific time to the start 
of the broadcast time period of the first program data 
and repeatedly multiplex the first additional data with 
the first program data during the broadcast time period 
of the first program data, and (c) when the judging unit 
judges that- the time period from the last update time of 
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the isecond additional data to the start of the broadcast 



time 



period of the first program data is no longer than 



the predetermined criterion time period, repeatedly 
multiplex the second additional data and the first 
addi Lional data with the second program data from the 
specific time to the start of the broadcast time period 
of the first program data so that a total bandwidth for 
the ssecond additional data and the first additional data 
is increased by adding a bandwidth for the first additional 
data to the predetermined bandwidth and repeatedly 
multiplex the first additional data with the first program 
data during the broadcast time period of the first program 
data so that a bandwidth for the first additional data 
is allocated to the predetermined bandwidth* 

With this construction, when the broadcast time 
period of the last updated second additional data which 
is mijiltiplexed with the second program data is no longer 
than the criterion time period, the second additional data 
and tlhe first additional data can be multiplexed with the 
second program data from the specific time to the start 
of tie broadcast time period of the first program data 
so that the bandwidth for the second additional data keeps 
the predetermined bandwidth, and the total bandwidth for 
the second additional data and the first additional data 
is increased by adding the bandwidth for the first 
additional data to the predetermined bandwidth. 

Therefore, additional data with a relatively long 
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broadcast time period after being updated can be stopped 
being subjected to multiplex before its corresponding 
program data broadcast end time. On the other hand, 
additional data with a relatively short broadcast time 
period after being updated can continue to be subjected 
tomultiplex until its corresponding program data broadcast 
end time . Accordingly, the transmission rate can be fixed, 
and the total bandwidth can be changed depending on each 
condition . 

Here, in the broadcast apparatus, when the judging 
unit judges that the time period from the last update time 
of the second additional data to the start of the broadcast 
time period of the first program data is no longer than 
the predetermined criterion time period, the multiplexing 
unit may repeatedly multiplex the second additional data 
and t.he first additional data with the second program data 
during the time period from the last update time of the 
secoid additional data to the start of the broadcast time 
period of the first program data. 

With this construction, when the broadcast time 
period of the last updated additional data which is 
multiplexed with the second program data is no longer than 
the criterion time period, the last updated additional 
data alone is not multiplexed with the second program data . 
Therefore, replacement of additional data to be multiplexed 



with 
this 



program data is not performed at the time . Accordingly, 
can reduce the load of multiplexing operations. 
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Here, the broadcast apparatus may further include: 
a criterion time period determining unit for determining 
the predetermined criterion time period to be used by the 
judging unit by multiplying a time period of a broadcast 
cycle of additional data by a predetermined coefficient. 

Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to tie second program data* The broadcast apparatus may 
further include a judging unit for judging whether the 
broadcast time period is shorter than a predetermined 
criterion time period. Moreover , the multiplexing unit 
may, (a) when the judging unit judges that the broadcast 
time period is shorter than the predetermined criterion 
time period, repeatedly multiplex the second additional 
data with the second program data until the specific time, 
repeatedly multiplex the first additional data with the 
second program data from the specific time to the start 
of the broadcast time period, and repeatedly multiplex 
the first additional data with the first program data during 
the broadcast time period, an<4 <b) when the judging unit 
judges that the broadcast time period is no shorter than 
the predetermined criterion time period, repeatedly 
multiplex the- second additional data with the second 
program data until the start of the broadcast time period 
and repeatedly multiplex the first additional data with 
the first program data during the broadcast time period. 

With this construction, when the broadcast time 
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period of the first program data is no shorter than the 
criterion time period, the first additional data can be 
Lplexed with the first program data from the start 
of the broadcast time period. Therefore, only when the 
broadcast time period is shorter than the criterion time 
peripd, they can be previously multiplexed. 

Accordingly, the broadcast start time of additional 
can be efficiently determined depending on each 
condition. 

Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to the second program data. The first additional data may 
be updated during the broadcast time period of the first 
program data . The broadcast apparatus may further include 
a judging unit for judging whether a time period from the 
star: of the broadcast time period to the first update 
time of the first additional data is longer than a 
predetermined criterion time period. Moreover, the 
multiplexing unit may, (a) when the judging unit judges 
the time period from the start of the broadcast time 



20 that 



period to the first update time of the first additional 
data is shorter than the predetermined criterion time 
period, repeatedly multiplex the second additional data 
with the second program data until the specific time, 
repeatedly multiplex the first additional data with the 
second program data from the specific time to the start 
of the broadcast time period, and repeatedly multiplex 
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the first additional data with the first program data during 
the broadcast time period, and (b) when the judging unit 
judgas that the time period from the start of the broadcast 
time period to the first update time of the first additional 
data is no shorter than the predetermined criterion time 
period, repeatedly multiplex the second additional data 
with the second program data until the start of the broadcast 
time period and repeatedly multiplex the first additional 
data with the first program data during the broadcast time 
period. 

With this construction, when the time period from 
the start of the broadcast time period of the first program 
data to the first update time of the first additional data 
is no shorter than the criterion time period, the first 
additional data can be multiplexed with the first program 
data from the start of the broadcast time period of the 
first: program data. Therefore, only when the time period 
is shorter than the criterion time period, they can be 
previously multiplexed. 

Accordingly, the broadcast start time of additional 
data can be efficiently determined depending on each 
condition. 

Here, the broadcast apparatus may further include: 
a criterion time period determining unit for determining 
the predetermined criterion time period to be used by the 
judging unit by multiplying a time period of a broadcast 
cycle of additional data by a predetermined coefficient. 
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Here, in the broadcast apparatus, the acquiring unit 
may further acquire second additional data corresponding 
to tljie second program data. The broadcast apparatus may 
have judgement information which indicates whether the 
multiplexing for the first additional data is to be started 
previous to the start of the broadcast time period. 
Moreover, the multiplexing unit may, (a) when the judgement 
info::mation indicates that the multiplexing is to be 
starred previously, repeatedly multiplex the second 
additional data with the second program data until the 
specific time, repeatedly multiplex the first additional 
data with the second program data from the specific time 
to trie start of the broadcast time period, and repeatedly 
multiplex the first additional data with the first program 
data during the broadcast time period, and (b) when the 
judgement information indicates that the multiplexing is 



to be started previously, repeatedly multiplex the 



second additional data with the second program data until 



start of the broadcast time period and repeatedly 



20 multiplex the first additional data with the first program 
data during the broadcast time period. 

With this construction, when judgement information 
indicates that the first additional data is not to be 
subj 6>cted to previous multiplex, the first additional data 

25 is not multiplexed with the second program data before 
the start of the broadcast time period of the first program 
data. Therefore, the given bandwidth can be allocated only 



31 



for the second additional data broadcasting until the start 
of the broadcast time period. Accordingly, the 
transmission time can be minimized. 

The object of the present invention also can be 
achieved by a broadcast apparatus for multiplexing and 
broadcasting program data which is to be reproduced by 
a reception apparatus soon after receipt and additional 
data corresponding to the program data, the broadcast 
apparatus including: an acquiring unit for acquiring first 
prog::am data, first additional data corresponding to the 
first program data, a broadcast time period of the first 
program data, second program data to be broadcast before 
the ::irst program data, second additional data 
corresponding to the second program data, and a broadcast 
time period of the second program data; a judging unit 
for judging, for each of the broadcast time period of the 
firsi: program data and the broadcast time period of the 
second program data, whether the broadcast time period 
is shorter than a predetermined criterion time period; 
a multiplexing unit for, (a) in a first case where the 
broadcast time period of the first program data is shorter 
than the predetermined criterion time period and the 
broadcast time period of the second program data is no 
shorter than the predetermined criterion time period, 
repeatedly multiplexing the second additional data with 
the second program data until a specific time, repeatedly 
multiplexing the first additional data with the second 
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program data from the specific time to a start of the 
broadcast time period of the first program data, and 
repeatedly multiplexing the first additional data with 
the first program data during the broadcast time period 
5 of the first program data, the specific time being a point 
in t:.me before the start of the broadcast time period of 
the ::irst program data r and a time period between the 
specific time and the start of the broadcast time period 
of the first program data being a predetermined time period, 

10 (b) in a second case where the broadcast time period of 
the first program data and the broadcast time period of 
the second program data are each shorter than the 
predetermined criterion time period, repeatedly 
multiplexing the second additional data and the first 

15 additional data with the second program data from the 
specific time to the start of the broadcast time period 
of the first program data and repeatedly multiplexing the 
first additional data with the first program data during 
the broadcast time period of the first program data, and 

20 (c) in a third case where the broadcast time period of 
the f :_rst program data is no shorter than the predetermined 
criterion time period, regardless of whether the broadcast 
time period of the second program data is shorter than 
the predetermined criterion time period, repeatedly 

25 multiplexing the second additional data with the second 
program data until the start of the broadcast time period 
of the first program data and repeatedly multiplexing the 
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first additional data with the first program data during 
the broadcast time period of the first program data; and 
a broadcasting unit for broadcasting the data multiplexed 
by tie multiplexing unit. 

5 With this construction, the broadcast apparatus can 

star: to multiplex the first additional data corresponding 
to the first program data whose broadcast time period is 
shor: with the second program data before the start of 
the broadcast time period of the first program data. 

10 Therefore, the reception apparatus can receive and cache 
the first additional data before the start of the broadcast 
time period. 

Accordingly, the reception apparatus can start to 
use the first additional data at the start of the broadcast 
15 time period. 

Also, the broadcast apparatus can continue to 
multiplex the first additional data with the first program 
data and broadcast them until the end of the broadcast 
time period. Therefore, even when starting to receive them 
20 af tej: the start of the broadcast time period, the reception 
apparatus can receive and use the first additional data. 

Additionally, since additional data corresponding 
to program data whose broadcast time period is long can 
be stopped being multiplexed with the second program data 
25 before the specific time , the given bandwidth can allocated 
only for the second additional data broadcasting. 
Accordingly, the transmission time can be minimized. 
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Here, in the broadcast apparatus, the multiplexing 
unit may (a) repeatedly multiplex the second additional 
data with the second program data until the specific time 
so tiat a bandwidth for the second additional data is 
allocated to a predetermined bandwidth, (b) in the first 
case, repeatedly multiplex the first additional data with 
the siecond program data from the specific time to the start 
of tie broadcast time period of the first program data 
so tiat a bandwidth for the first additional data is 
allocated to the predetermined bandwidth, and (c) in the 
second case, repeatedly multiplex the second additional 
data and the first additional data with the second program 
data from the specific time to the start of the broadcast 
time period of the first program data so that a total 
bandwidth for the first additional data and the first 
addi:ional data is allocated to the predetermined 
bandwidth . 

With this construction, the second additional data 
corresponding to the second program data whose broadcast 
time period is short can be multiplexed with the second 
program data so that the total bandwidth for the second 
additional data and the first additional data keeps the 
predetermined bandwidth, which is allocated only for the 
second additional data. Accordingly, the bandwidth can 
be fixed and efficiently allocated depending on each 
condition. 

Here, in the broadcast apparatus, the multiplexing 
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may (a) repeatedly multiplex the second additional 
with the second program data until the specific time 
hat a bandwidth for the second additional data is 



allocated to a predetermined bandwidth, (b) in the first 
case, repeatedly multiplex the first additional data with 
the second program data from the specific time to the start 
of the broadcast time period of the first program data 
so tiat a bandwidth for the first additional data is 
allocated to the predetermined bandwidth, and (c) in the 
second case, repeatedly multiplex the second additional 
data and the first additional data with the second program 
data from the specific time to the start of the broadcast 
time period of the first program data so that a total 
bandwidth for the first additional data and the first 
additional data is increased by adding a bandwidth for 
the f irst additional data to the predetermined bandwidth. 

With this construction, the second additional data 
corresponding to the second program data whose broadcast 
time period is short can be multiplexed with the second 
program data so that the bandwidth for the second additional 
data keeps the predetermined bandwidth, and the total 
bandwidth for the second additional data and the first 
additional data is increased by adding the bandwidth for 
the first additional data to the predetermined bandwidth. 
Accordingly, the total bandwidth can be changed depending 
on each condition. 

The object of the present invention also can be 
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achieved by a broadcast apparatus for multiplexing and 
broadcasting program data which is to be reproduced by 
a reception apparatus soon after receipt and additional 
data which corresponds to the program data, the broadcast 
apparatus including: an acquiring unit for acquiring first 
program data, first additional data corresponding to the 
first program data, a broadcast time period of the first 
program data, second program data which is to be broadcast 
before the first program data, and second additional data 
corresponding to the second program data; an accepting 



unit for accepting, from an outside, judgement on whether 
multiplexing for the first additional data is to be started 
at a specific time or a start time of the broadcast time 
period, the specific time being a point in time before 

15 the sstart of the broadcast time period, and a time period 
between the specific time and the start of the broadcast 
time period being a predetermined time period; a 
mult Lplexing unit for, (a) in a first case that the accepting 
unit accepts judgement that the multiplexing for the first 

20 additional data is to be started at the specific time, 
repeatedly multiplexing the second additional data with 
the second program data until the specific time, repeatedly 
multiplexing the first additional data with the second 
program data from the specific time to the start of the 

25 broadcast time period, and repeatedly multiplexing the 
first additional data with the first program data during 
the broadcast time period, and (b) in a second case that 
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ccepting unit accepts judgement that the multiplexing 



for the first additional data is to be started at the start 
timeL repeatedly multiplexing the second additional data 
with the second program data until the start of the broadcast 
time period and repeatedly multiplexing the first 
additional data with the first program data during the 
broadcast time period; and a broadcasting unit for 
broadcasting the data multiplexedby themultiplexing unit . 

With this construction, the broadcast apparatus can 
start to multiplex the first additional data corresponding 
to the first program data with the second program data, 



1 is to be broadcast before the first program data, 



before the start of the broadcast time period of the first 
prog. cam data only when an outside judges that previous 
multiplex is necessary. Then the reception apparatus can 
receive and cache the first additional data before the 
starp of the broadcast time period. 

Accordingly, the reception apparatus can start to 
use tjhe first additional data at the start of the broadcast 
time period. 

Also, the broadcast apparatus can continue to 
multiplex the first additional data with the first program 
data and broadcast them until the end of the broadcast 
time [period. Therefore, even when starting to receive them 
after the start of the broadcast time period, the reception 
apparatus can receive and use the first additional data. 

Therefore, the second additional data can be stopped 
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beinjg multiplexed with the second program data at the 
ific time. Therefore, the predetermined bandwidth 
oe allocated only for the first additional data, 
the transmission time can be minimized. 
Here/ in the broadcast apparatus , the multiplexing 
may (a) repeatedly multiplex the second additional 
with the second program data until the specific time 
a bandwidth for the second additional data is 
to a predetermined bandwidth, and (b) in the 
t case, repeatedly multiplex the first additional data 
the second program data from the specific time to 
tart of the broadcast time period of the first program 
so that a bandwidth for the first additional data 
Llocated to the predetermined bandwidth. 

With this construction, the first additional data 
1pe multiplexed with the second program data on the 
bandwidth which is allocated for the second broadcast 
until the specific time. Accordingly , the bandwidth 
\oe fixed even around the specific time- 

The object of the present invention also can be 
by a broadcast apparatus for multiplexing and 
sting program data which is to be reproduced by 
(f;eption apparatus soon after receipt and additional 
which corresponds to the program data, the broadcast 
us including: an acquiring unit for acquiring first 
program data, first additional data corresponding to the 
first program data, a broadcast time period of the first 
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program data, second program data which is to be broadcast 
before the first program data, and second additional data 
corresponding to the second program data; an accepting 
unit for accepting, from an outside, judgement on whether 
multiplexing for the second additional data is to be 
continued until the start of the broadcast time period; 
a multiplexing unit for, (a) in a first case that the 
accepting unit accepts judgement that the multiplexing 
for the second additional data is not to be continued until 
the start of the broadcast time period, repeatedly 
multiplexing the second additional data with the second 
program data until the specific time, repeatedly 
multiplexing the first additional data with the second 
program data from the specific time to the start of the 
broadcast time period, and repeatedly multiplexing the 



firs 



t additional data with the first program data during 



the broadcast time period, and (b) in a second case that 



the 



accepting unit accepts judgement that multiplexing 



for ;he second additional data is to be continued until 
the start of the broadcast time period, repeatedly 
multiplexing the second additional data and the first 
additional data with the second program data from the 
specific time to the start of the broadcast time period 
and Repeatedly multiplexing the first additional data with 
the ::irst program data during the broadcast time period; 
and a broadcasting unit for broadcasting the data 
multiplexed by the multiplexing unit. 
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With this construction, the broadcast apparatus can 
start to multiplex the first additional data with the second 
program data before the start of the broadcast time period 
of the first program data. Also an outside can determine 
that the first additional data alone is multiplexed with 
the second program data or that the second additional data 
and the first additional data are multiplexed with the 
second program data. 

Here, in the broadcast apparatus, the multiplexing 
unit may (a) repeatedly multiplex the second additional 
data with the second program data until the specific time 
so tiat a bandwidth for the second additional data is 
allocated to a predetermined bandwidth, (b) in the first 
case, repeatedly multiplex the first additional data with 
the second program data from the specific time to the start 
of the broadcast time period so that a bandwidth for the 
first additional data is allocated to the predetermined 
bandwidth, and (c) in the second case, repeatedly multiplex 
the second additional data and the first additional data 
with the second program data from the specific time to 
the start of the broadcast time period so that a total 
bandwidth for the first additional data and the first ~ 
additional data is increased by adding a bandwidth for 
the first additional data to the predetermined bandwidth. 

With this construction, from the specific time to 
the itart of the broadcast time period of the first program 
data, the first additional data can be multiplexed with 
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allocated for the second additional data until the specific 
time, or the second additional data and the first additional 
data can be multiplexed with the second program data on 
the predetermined bandwidth. Accordingly, the bandwidth 
can be fixed around the specific time. 

Here, in the broadcast apparatus, the multiplexing 
unit may (a) repeatedly multiplex the second additional 
data with the second program data until the specific time 
so tnat a bandwidth for the second additional data is 
allocated to a predetermined bandwidth, (b) in the first 
case, repeatedly multiplex the first additional data with 
the second program data from the specific time to the start 
of the broadcast time period so that a bandwidth for the 
first additional data is allocated to the predetermined 
bandwidth, and (c) in the second case, repeatedly multiplex 
the second additional data and the first additional data 
with the second program data from the specific time to 
the start of the broadcast time period so that a total 
bandwidth for the first additional data and the first 
additional data is increased by adding a bandwidth for 
the jfirst additional data to the predetermined bandwidth. 

With this construction, from the specific time to 
the itart of the broadcast time period of the first program 
data, the first additional data can be multiplexed with 
the isecond program data on the predetermined bandwidth, 



or t 



le second additional data and the first additional 
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can be multiplexed with the second program data so 
the bandwidth for the second additional data keeps 
predetermined bandwidth, and the total bandwidth for 
econd additional data and the first additional data 
ncreased by adding the bandwidth for the first 
additional data to the predetermined bandwidth. 

Here, in the broadcast apparatus, the accepting unit 
further accept, from the outside, an indication of 
predetermined time period. 

With this construction, an outside can determine 
specific time. 

The object of the present invention can also be 
by a reception apparatus for receiving and 
broadcast data which is repeatedly broadcast 
predetermined bandwidth, the reception apparatus 
including: a receiving unit for receiving first broadcast 
to be reproduced during a reproduction time period, 
rst broadcast data being repeatedly broadcast from 
of a predetermined time period before a start of 
Reproduction time period to an end of the reproduction 
period; a caching unit for caching the first broadcast 
until the start of the reproduction time period when 
:irst broadcast data is received during the 

time period; and a reproducing unit for 
reproducing the cached first broadcast data when the first 
broadcast data has been cached by the caching unit. 

With this construction, when starting to receive 
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the first broadcast data before the start of the 
reproduction time period of the first broadcast data, the 
reception apparatus can cache the first broadcast data 
before the start of the reproduction time period. 

, the reception apparatus can start to reproduce 
cached first broadcast data at the start of the 
ion time period. 
Also, when starting to receive the first broadcast 
after the start of the reproduction time period, the 
ion apparatus can reproduce the received first 
data. 

Here, in the reception apparatus, the receiving unit 
further receive a cache instruction to accumulate the 
: broadcast data before the start of the reproduction 
period and a reproduction instruction to reproduce, 
the reproduction time period, (a) when the first 
st data has been accumulated, the accumulated first 
data and (b) when the first broadcast data has 
been accumulated, the received first broadcast data, 
caching unit may accumulate the first broadcast data 
before the start of the reproduction time period, according 
cache instruction. Moreover, the reproducing unit 
eproduce, during the reproduction time period, (a) 
the first broadcast data has been accumulated, the 
first broadcast data, and (b) when the first 
st data is not accumulated, the first broadcast 
data which is received by the receiving unit, according 
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to t|he reproduction instruction. 

With this construction, when starting to receive 
first broadcast data before the start of the 

ion time period, the reception apparatus can 
the first broadcast data before the start of 
reproduction time period according to the cache 
t|ruction and start to reproduce the accumulated first 
st data at the start of the reproduction time period, 
le other hand, when starting to receive the first 

st data after the start of the reproduction time 
od, the reception apparatus can reproduce the received 
: broadcast data. 

Here, in the reception apparatus , the receiving unit 
further receive a cache instruction to store the first 
t data into a cache memory when the first broadcast 
has been stored in a predetermined storage medium 
the start of the reproduction time period and a 
ion instruction to reproduce, during the 
ion time period, (a) when the first broadcast 
has been stored in the cache memory, the cached first 
st data and (b) when the first broadcast data has 
tyeen stored in the cache memory, the first broadcast 
received by the receiving unit or the first broadcast 
stored in the predetermined storage medium. The 
unit may store the first broadcast data into the 
memory before the start of the reproduction time 
period, according to the cache instruction. Moreover, the 
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reproducing unit may reproduce, during the reproduction 
time period, (a) when the first broadcast data has been 
stored in the cache memory, the first broadcast data stored 
in the cache memory, and (b) when the first broadcast data 
is not stored in the cache memory, the first broadcast 
data stored in the predetermined storage medium or the 
firs: broadcast data received by the receiving unit, 
according to the reproduction instruction. 

With this construction, when the reception 
apparatus starts to receive the first broadcast data before 
the !>tart of the reproduction time period and the first 
broadcast data has been stored in the predetermined storage 
medium, the reception apparatus can store the first 
broadcast data in the cache memory before the start of 
the reproduction time period according to the cache 
instruction and start to reproduce the first broadcast 
data stored in the cache memory at the start of the 
reproduction time period . On the other hand, when the first 
broadcast data has not been stored in the cache memory, 
the reception apparatus can reproduce the received first 
broadcast data or the first broadcast data stored in the 
predetermined storage medium according to the reproduction 
instruction. 

The object of the present invention can be achieved 
by a reception apparatus for receiving multiplexed data 
which is made up of program data which is to be reproduced 
by a reception apparatus soon after receipt and additional 
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data which corresponds to the program data so that a total 
bandwidth is allocated to a predetermined bandwidth, the 
reception apparatus including: a receiving unit for 
repeatedly receiving (a) multiplexed data which is made 
up of first additional data corresponding to first program 
and second program data, froma point of a predetermined 
period before a start of a broadcast time period in 
which the first program data is to be reproduced to an 
end cf the broadcast time period, the second program data 
being to be reproduced before the first program data, and 
Jl tiplexed data which i s made up of the first additional 
and the first program data, during the broadcast time 
period; a reproducing unit for reproducing the first 
program data during the broadcast time period; a caching 
for caching the first additional data until the start 
of the broadcast time period when the receiving unit 
receives the multiplexed data including the first 

ional data during the predetermined time period; and 
ng unit for using the cached first additional data 
when ^he first additional data has been cached by the caching 
unit. 

With this construction, when starting to receive 
irst additional data before the start of broadcast 
period, the reception apparatus can cache the first 
ional data before the start of the broadcast time 
period of the first program data and use the cached first 
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ional data during the broadcast time period. 
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Accordingly, the reception apparatus can start to 
use the first additional data at the start of the broadcast 
time period. 

On the other hand, when starting to receive the first 
additional data after the start of the broadcast time period, 
the (reception apparatus can use the received first 
additional data. 

Here, in the reception apparatus, the receiving unit 
may further receive a cache instruction to accumulate the 
first additional data before the start of the broadcast 
time period and a use instruction to use, during the 
broadcast time period, (a) when the first broadcast data 
has rot been accumulated, the accumulated first additional 
data when the first additional data has been accumulated 
and (b) when the first additional data has not been 
accumulated, the received first additional data. The 
caching unit may accumulate the first additional data 
before the start of the broadcast time period, according 
to the cache instruction. Moreover, the using unit may 
use, during the broadcast time period, (a) when the first 
additional data has been accumulated, the accumulated first 
additional data, and (b) when the first additional data 
is not accumulated, the first additional data which is 
received by the receiving unit, according to the use 
instruction. 

With this construction, when starting to receive 
the first additional data before the start of the broadcast 
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time period, the reception apparatus can accumulate the 
first additional data before the start of the broadcast 
timet period according to the cache instruction and start 
to u^e the accumulated first additional data at the start 
of tie broadcast time period. On the other hand/ when 
starting to receive the first additional data after the 
start of broadcast time period of the first program data, 
the reception apparatus can use the received first 
additional data. 
10 Here, in the reception apparatus, the receiving unit 

can further receive a cache instruction to cache the first 
additional data when the first additional data has been 
stored in a predetermined storage medium before the start 
of the broadcast time period and a use instruction to use, 
15 during the broadcast time period, (a) when the first 
additional data has been stored in the cache memory, the 
firsjt additional data stored in the cache memory and (b) 
when the first additional data has not been stored in the 



each* memory, the first additional data received by the 



rece 



iving unit or the first additional data stored in the 



predetermined storage medium* The caching unit may store 
the first additional data into the cache memory before 
the istart of the broadcast time period, according to the 
cache instruction. Moreover, the using unit may use, 
during the broadcast time period, (a) when the first 
additional data has been stored in the cache memory, the 
first additional data stored in the cache memory, and (b) 
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when the first additional data is not stored in the cache 
memcjry, the first additional data stored in the 
predetermined storage medium or the first additional data 
received by the receiving unit, according to the use 
instruction. 

With this construction, when the reception 
appajratus starts to receive the first additional data 
before the start of the broadcast time period and the first 
additional data is stored in the predetermined storage 
medium, the reception apparatus can store the first 
additional data in the cache memory before the start of 
the broadcast time period according to the cache 
instruction and start to use the first additional data 
stored in the cache memory at the start of the broadcast 
time period. On the other hand, when the first additional 
data is not stored in the cache memory, the reception 
apparatus can use the received first additional data or 
the first additional data stored in the predetermined 
storage medium according to the use instruction, 

The object of the present invention can be achieved 
by a broadcast method for broadcasting broadcast data 
including: an acquiring step for acquiring first broadcast 



data 



25 and 



the 



and a reproduction time period in which the first 



broadcast data is to be reproducedby a reception apparatus ; 



a broadcasting step for repeatedly broadcasting the 



first broadcast data from a specific time to an end of 



reproduction time period, the specific time being a 
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point in time before a start of the reproduction time period, 
and a time period between the specific time and the start 
of the reproduction time period being a predetermined time 
period. 

Thereby, the first broadcast data can start to be 
broajdcast before the start of the reproduction time period. 
Then, the reception apparatus can receive and cache the 
first broadcast data before the start of the reproduction 



time 
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prog 
appa 
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data 



period. 

The object of the present invention can be achieved 
broadcast method for multiplexing and broadcasting 
ram data which is to be reproduced by a reception 
ratus soon after receipt and additional data which 
esponds to the program data, the broadcast method 



including: an acquiring step for acquiring first program 



, first additional data corresponding to the first 



program data, a broadcast time period of the first program 
data, and second program data which is to be broadcast 
before the first program data; a multiplexing step for 
repeatedly multiplexing the first additional data with 
the second program data from a specific time to a start 
of the broadcast time period and repeatedly multiplexing 
the first additional data with the first program data during 
the broadcast time period, the specific time being a point 
25 in time before the start of the broadcast time period, 
and a time period between the specific time and the start 
of the broadcast time period being a predetermined time 
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period; and a broadcasting step for broadcasting the data 
multiplexed in the multiplexing step. 

Thereby/ the first additional data corresponding 
to tfc.e first program data can be multiplexed with the second 
5 program data, which is to be broadcast before the first 
program data, and broadcast, before the start of the 
broadcast time period of the first program data. Then, 
the reception apparatus can receive and cache the first 
additional data before the start of the broadcast time 
10 period. 

Accordingly, the reception apparatus can start to 
use the first additional data at the start of the broadcast 
time period* 

Also, the first additional data can continue to be 
15 multiplexed with the first program data and broadcast until 
the end of the broadcast time period. Therefore, even when 
starting to receive them after the start of the broadcast 
time period, the reception apparatus can receive and use 
the Jfirst additional data. 
20 The object of the present invention can be achieved 

by a broadcast method for multiplexing and broadcasting 
program data which is to be reproduced by a reception 
appa::atus soon after xeceipt and additional data 
corresponding to the program data, the broadcast method 
including: an acquiring step for acquiring first program 
dataj first additional data corresponding to the first 
program data, a broadcast time period of the first program 
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, second program data to be broadcast before the first 



program data, second additional data corresponding to the 
second program data, and a broadcast time period of the 
second program data; a judging step for judging, for each 
of trie broadcast time period of the first program data 
and the broadcast time period of the second program data, 
whet tier the broadcast time period is shorter than a 
predetermined criterion time period; a multiplexing step 
for, (a) in a first case where the broadcast time period 
10 of the first program data is shorter than the predetermined 
criterion time period and the broadcast time period of 
the second program data is no shorter than the predetermined 
critsrion time period, repeatedly multiplexing the second 
bional data with the second program data until a 
Lfic time, repeatedly multiplexing the first 
tional data with the second program data from the 
Lfic time to a start of the broadcast time period of 
the ::irst program data, and repeatedly multiplexing the 
first additional data with the first program data during 
20 the broadcast time period of the first program data, the 
spec Lfic time being a point in time before the start of 
the broadcast time period of the first program data, and 
a tine period between the specific time and the start of 
the broadcast time period of the first program data being 
25 a predetermined time period, (b) in a second case where 
the broadcast time period of the first program data and 
the broadcast time period of the second program data are 
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each shorter than the predetermined criterion time period, 
repeatedly multiplexing the second additional data and 
the first additional data with the second program data 
from the specific time to the start of the broadcast time 
period of the first program data and repeatedly 
multiplexing the first additional data with the first 
program data during the broadcast time period of the first 
program data f and (c) in a third case where the broadcast 
time period of the first program data is no shorter than 
the predetermined criterion time period, regardless of 



whetper the broadcast time period of the second program 
data is shorter than the predetermined criterion time 
peribd, repeatedly multiplexing the second additional data 
with the second program data until the start of the broadcast 
15 time period of the first program data and repeatedly 
multiplexing the first additional data with the first 
program data during the broadcast time period of the first 
program data; and a broadcasting step for broadcasting 
the (data multiplexed in the multiplexing step, 
20 Thereby, the first additional data corresponding 

to tike first program data whose broadcast time period is 
shorjt can start to be multiplexed with the second program 
data before the start of the broadcast time period of the 
first program data- Therefore, the reception apparatus 
25 can (receive and cache the first additional data before 
the ^tart of the broadcast time period. 

Accordingly, the reception apparatus can start to 
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use the first additional data at the start of the broadcast 
time period. 

Also, the first additional data can continue to be 
multiplexed with the first program data and broadcast until 
the end of the broadcast time period. Therefore, even when 
starting to receive them after the start of the broadcast 
time period, the reception apparatus can receive and use 
the first additional data. 

Additionally, since additional data corresponding 
to program data whose broadcast time period is long can 
be stopped being multiplexed with the second program data 
before the specific time, the given bandwidth can allocated 
only for the second additional data broadcasting. 
Accordingly, the transmission time can be minimized. 

The object of the present invention can be achieved 
by a reception method for receiving and reproducing 
broadcast data which is repeatedly broadcast on a 
predetermined bandwidth, the reception method including: 
a receiving step for receiving first broadcast data to 
be reproduced during a reproduction time period, the first 
broadcast data being repeatedly broadcast from a 
predetermined time period before a start of the 
reproduction time period to an end of the reproduction 
time period; a caching step for caching the first broadcast 
data until the start of the reproduction time period when 
the first broadcast data is received during the 
predstermined time period; and a reproducing step for 



55 



starft 
5 data 
start 
cached 
at t 

10 of t 

broatica* 



by a 
is 

15 a re 
data 



rece 
20 addi 
s 



econd 



befo::e 



firs 



25 be 
mult 
data 



reproducing the cached first broadcast data when the first 
broapcast data has been cached by the caching step. 

Thereby, when starting to be received before the 
of the reproduction time period of the first broadcast 
the first broadcast data can be cached before the 
of the reproduction time period. Accordingly, the 
first broadcast data can start to be reproduced 
ie start of the reproduction time period. 

Also, when starting to be received after the start 
:ie reproduction time period, the received first 
st data can be reproduced* 

The object of the present invention can be achieved 
broadcast method for receiving multiplexed data which 
up of program data which is to be reproduced by 
<f:eption apparatus soon after receipt and additional 
which corresponds to the program data so that a total 
is allocated to a predetermined bandwidth, the 
onmethod including : a receiving step for repeatedly 
iving (a) multiplexed data which is made up of first 
*:ional data corresponding to first program data and 
program data, from a predetermined time period 
a start of a broadcast time period in which the 
■: program data is to be reproduced to an end of the 
time period, the second program data being to 
reproduced before the first program data, and (b) 
fplexed data which is made up of the first additional 
and the first program data, during the broadcast time 
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period; a reproducing step for reproducing the first 
program data during the broadcast time period; a caching 
step! for caching the first additional data until the start 
of the broadcast time period when the multiplexed data 
including the first additional data is received during 
the predetermined time period in the receiving step; and 
a using step for using the cached first additional 
data when the first additional data has been cached in 
the caching step. 

Thereby, when starting to be received before the 
start of broadcast time period, the first additional data 
can be cached before the start of the broadcast time period 
of the first program data, and the cached first additional 
data can be used during the broadcast time period. 

Accordingly, the first additional data can start 
to b|e used at the start of the broadcast time period. 

On the other hand, when the first additional data 
starts to be received after the start of the broadcast 
time period, the received first additional data can be 
used 

The object of the present invention can be achieved 
by a broadcast program for broadcasting broadcast data, 
the broadcast program having a computer execute: an 
acquiring step for acquiring first broadcast data and a 
reproduction time period in which the first broadcast data 
is to be reproduced by a reception apparatus; and a 
broadcasting step for repeatedly broadcasting the first 
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broadcast data from a specific time to an end of the 
reproduction time period, the specific time being a point 
Lme before a start of the reproduction time period, 
time period between the specific time and the start 
reproduction time period being a predetermined time 
ad. 

Thereby, the first broadcast data can start to be 
st before the start of the reproduction time period. 
, the reception apparatus can receive and cache the 
t broadcast data before the start of the reproduction 
period. 

Accordingly, the reception apparatus can start to 
uce the first broadcast data at the start of the 

ion time period. 
Also, the first broadcast data can continue to be 
until the end of the reproduction time period. 

, even when starting to receive the first 
data after the start of the reproduction time 
Dd, the reception apparatus can receive and reproduce 
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program 
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The object of the present invention can be achieved 
broadcast program for multiplexing and broadcasting 
data which is to be reproduced by a reception 
s soon after receipt and additional data which 
esponds to the program data, the broadcast program 

a computer execute: an acquiring step for 
iring first program data, first additional data 
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corresponding to the first program data, a broadcast time 
period of the first program data, and second program data 
whici is to be broadcast before the first program data; 
a multiplexing step for repeatedly multiplexing the first 
5 additional data with the second program data f rom a specif ic 
time to a start of the broadcast time period and repeatedly 
multiplexing the first additional data with the first 
program data during the broadcast time period, the specific 
time being a point in time before the start of the broadcast 

10 time period, and a time period between the specific time 
and 1:he start of the broadcast time period being a 
predetermined time period; and a broadcasting step for 
broadcasting the datamultiplexed in themultiplexing step . 

Thereby, the first additional data corresponding 

15 to the first program data can be multiplexed with the second 
program data, which is to be broadcast before the first 
program data, and broadcast, before the start of the 
broadcast time period of the first program data. Then, 
the reception apparatus can receive and cache the first 

20 additional data before the start of the broadcast time 
period. 

Accordingly, the reception apparatus can start to 
use the first additional data at the start of the broadcast 
time period. 

25 Also, the first additional data can continue to be 

multiplexed with the first program data and broadcast until 
the e:idof the broadcast time period. Therefore, even when 
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starting to receive them after the start of the broadcast 
time period, the reception apparatus can receive and use 
the first additional data. 

The object of the present invention can be achieved 
by a broadcast program for multiplexing and broadcasting 
program data which is to be reproduced by a reception 
apparatus soon after receipt and additional data 
corresponding to the program data, the broadcast program 
having a computer execute: an acquiring step for 
acquiring first program data, first additional data 
corresponding to the first program data, a broadcast time 
period of the first program data, second program data to 
be broadcast before the first program data, second 
additional data corresponding to the second program data, 
and a broadcast time period of the second program data; 
a judging step for judging, for each of the broadcast time 
period of the first program data and the broadcast time 
period of the second program data, whether the broadcast 
time period is shorter than a predetermined criterion time 
period; a multiplexing step for, (a) in a first case where 
the broadcast time period of the first program data is 
shorter than the predetermined criterion time period and 
the broadcast time period of the second program data is 
no shorter than the predetermined criterion time period, 
repeatedly multiplexing the second additional data with 
the second program data until a specific time, repeatedly 
multiplexing the first additional data with the second 
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program data from the specific time to a start of the 
broadcast time period of the first program data, and 
repeatedly multiplexing the first additional data with 
the first program data during the broadcast time period 
of the first program data, the specific time being a point 
in time before the start of the broadcast time period of 
the first program data, and a time period between the 
specific time and the start of the broadcast time period 
of the first program data being a predetermined time period, 

(b) ;Ln a second case where the broadcast time period of 
the ::irst program data and the broadcast time period of 
the second program data are each shorter than the 
predetermined criterion time period, repeatedly 
multiplexing the second additional data and the first 
additional data with the second program data from the 
specific time to the start of the broadcast time period 
of the first program data and repeatedly multiplexing the 
f irs t additional data with the first program data during 
the broadcast time period of the first program data, and 

(c) in a third case where the broadcast time period of 
the f irst program data is no shorter than the predetermined 
criterion time period, regardless of whether the broadcast 
time[ period of the second program data is shorter than 
the predetermined criterion time period, repeatedly 

25 multiplexing the second additional data with the second 
program data until the start of the broadcast time period 
of the first program data and repeatedly multiplexing the 
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first additional data with the first program data during 
the broadcast time period of the first program data; and 
a broadcasting step for broadcasting the data multiplexed 
in tie multiplexing step. 

Thereby, the first additional data corresponding 
to the first program data whose broadcast time period is 
shor: can start to be multiplexed with the second program 
data before the start of the broadcast time period of the 
firs; program data. Therefore, the reception apparatus 
can receive and cache the first additional data before 
the jstart of the broadcast time period. 

Accordingly, the reception apparatus can start to 
use the first additional data at the start of the broadcast 
time period. 

Also, the first additional data can continue to be 
multiplexed with the first program data and broadcast until 
the end of the broadcast time period. Therefore, even when 
starring to receive them after the start of the broadcast 
time period, the reception apparatus can receive and use 
the first additional data 

Additionally, since additional data corresponding 
to program data whose broadcast time period is long can 
be stopped being multiplexed with the second program data 
before the specif ic time, the given bandwidth can allocated 
only for the second additional data broadcasting. 
Accordingly, the transmission time can be minimized. 

The object of the present invention can be achieved 
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by a reception program for receiving and reproducing 
broadcast data which is repeatedly broadcast on a 
predetermined bandwidth/ the reception program having a 
computer execute: a receiving step for receiving first 
broadcast data to be reproducedduring a reproduction time 
period, the first broadcast data being repeatedly broadcast 
from a predetermined time period before a start of the 
reproduction time period to an end of the reproduction 
time period; a caching step for caching the first broadcast 
data until the start of the reproduction time period when 
the first broadcast data is received during the 
predetermined time period; and a reproducing step for 
reproducing the cached first broadcast data when the first 
broadcast data has been cached by the caching step. 

Thereby, when starting to be received before the 
star*: of the reproduction time period of the first broadcast 
data r the first broadcast data can be cached before the 
star : of the reproduction time period* Accordingly, the 
cached first broadcast data can start to be reproduced 
at the start of the reproduction time period. 

Also, when starting to be received after the start 
of the reproduction time period, the received first 
broadcast data can be reproduced. 

The object of the present invention can be achieved 
by a reception program for receiving multiplexed data which 
is made up of program data which is to be reproduced by 
a reception apparatus soon after receipt and additional 
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data which corresponds to the program data so that a total 
bandwidth is allocated to a predetermined bandwidth, the 
reception, the reception programhaving a computer execute : 
a receiving step for repeatedly receiving (a) multiplexed 
5 data which is made up of first additional data corresponding 
to f;.rst program data and second program data, from a 
predetermined time period before a start of a broadcast 
time period in which the first program data is to be 
reproduced to an end of the broadcast time period, the 
10 second program data being to be reproduced before the first 
program data, and (b) multiplexed data which is made up 
of the first additional data and the first program data, 
during the broadcast time period; a reproducing step for 
reproducing the first program data during the broadcast 
15 time period; a caching step for caching the first additional 
data until the start of the broadcast time period when 
the multiplexed data including the first additional data 
is received during the predetermined time period in the 
receiving step; and a using step for using the cached first 
20 addit ional data when the first additional data has been 
cached in the caching step. 

Thereby, when starting to be received before the 
start! of broadcast time period, the first additional data 
can b * cached before the start of the broadcast time period 
25 of thp first program data, and the cached first additional 
data can be used during the broadcast time period. 

Accordingly, the first additional data can start 
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2 used at the start of the broadcast time period. 

On the other hand, when the first additional data 
:s to be received after the start of the broadcast 
period, the received first additional data can be 



BRIEF DESCRIPTION OF THE DRAWINGS 

These and the other objects, advantages and features 
of tlrje invention will become apparent from the following 
10 description thereof taken in conjunction with the 
acconpanying drawings which illustrate a specific 
embodiment of the invention. 
In the drawings: 
FIG. 1 shows a construction of a data broadcast 
15 system related to an embodiment of the present invention; 

FIG. 2 shows an example program broadcast schedule 
held |n a broadcast schedule holding unit in the embodiment ; 

FIG. 3 shows the transmission timing of data which 
is broadcast by the broadcast apparatus; 
20 FIG. 4 shows a detailed construction of a 

multiplexing unit included in the broadcast apparatus of 
the e(mbodiment; 

FIG. 5 shows additional data included inmultiplexed 
data ^rhich is broadcast in a time period 303 shown in FIG- 
25 3; 

FIG . 6 shows additional data included in multiplexed 
data \krhich is broadcast in a time period 301 shown in FIG, 
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FIG . 7 shows additional data included in multiplexed 
which is broadcast in a time period 304 shown in FIG. 



FIG. 8 shows an example broadcast wave transmitting 
operjation performed by the broadcast apparatus of the 
embodiment ; 

FIG. 9 shows an example receiving operation 
performed by a reception apparatus of the embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
<Overview> 

The preferred embodiment of the present invention 
relates to a data transmission/reception system including 
the following broadcast apparatus and reception apparatus . 
The Broadcast apparatus multiplexes program data of a 
program to be reproduced by a reception apparatus and 
additional data for characters to be displayed with the 
program, and broadcasts them. The reception apparatus 
receives the program data and the additional data and 
displays them together. 

Here, the broadcast apparatus multiplexes program 
data with additional data, from before the start of a CM 
program to the end of the CM program. The broadcast 
apparatus also multiplexes the program data with an 
instruction to accumulate the additional data, before the 
start of the CM program. The broadcast apparatus further 
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multiplexes the program data with an instruction to display 
characters with the CM program, after the start of the 
CM program. 

The reception apparatus accumulates the additional 
before the start of the CM program, and displays the 
characters with the CM program using the accumulated 
additional data after the CM program starts, in accordance 
the multiplexed instructions. 

With this construction/ the characters can be 
displayed with the CM program from the start of the CM 
progjram, without delay. 

In the embodiment/ in order to reduce the load of 
multiplexing operations, a main program is multiplexed 
its additional data only from the start of the main 
program to a multiplex start time for additional data of 
a program to be broadcast immediately after the main program 
(sucjh a thing is hereinafter referred to as "succeeding" 
If there is no succeeding program or if there is 
no additional data corresponding to the succeeding program, 
the main program is multiplexed with its additional data 
the start to the end of the main program. 

A multiplex start time for additional data of a CM 
jram varies depending on whether a main program or 



from 



pro^ 



25 CM p 



another CM program is broadcast immediately before the 



rogram. 

Specifically, when another CM program is broadcast 
immeidiately before the CM program (such a thing is 
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inafter referred to as "preceding" one) , the broadcast 
startsmultiplexing for the CM program additional 
at the start of the preceding CM program. On the 
hand, when a main program is broadcast immediately 
re the CM program, the broadcast apparatus starts the 
Lplexing operation for the CM program additional data 
rmined time period before the start of the CM 
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Also, in this embodiment, a broadcast bandwidth is 
10 fixed. So, a broadcast bandwidth for additional data of 
one program is the same as a broadcast bandwidth for 
additional data of a plurality of programs. 



struction> 

FIG. 1 shows a construction of a data broadcast 
5m related to the present embodiment. 

The data broadcast system shown in FIG. 1 is roughly 
up of a broadcast apparatus 10 and a reception apparatus 



The broadcast apparatus 10 is equipped in a 

ing station or the like to broadcast program data 
dditional data . This broadcast apparatus 10 includes 
data holding unit 11, a CM data holding unit 12, 

t schedule holding unit 13, a program data 
zing unit 14, an additional data organizing unit 
multiplexing unit 16, a modulating unit 17, and a 
transmitting unit 18. 
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The main data holding unit 11 holds program data 
plurality of main programs and additional data of 



the plurality of main programs in correspondence. Here, 
the xiain programs refer to relatively long programs of 
seveiral tens of minutes to several hours. 

It is assumed here that the main data holding unit 

11 hblds main program data A to Z (MP A to Z in FIGs. 2 
and p, their management codes are "M1001" to "Ml 02 6") of 
main programs A to Z, and main program additional data 

10 A to Z (MPA A to Z in FIGs. 2 and 3, their management codes 
are f'MAlOOl" to "MA1026") of the main programs A to Z. 
The program data of each program is divided so as to allow 
CM programs to be inserted. For example, the main program 
data A is divided into main program data A-l of a main 
program A-l and main program data A-2 of a main program 
A-2 (MP A-l and MP A-2 in FIGs. 2 and 3, their management 
codes are "M1001-1" and "M1001-2"). 

The CM data holding unit 12 holds program data of 
a plurality of CM programs and additional data of the 
plurality of CM programs in correspondence. Here, the CM 
programs refer to relatively short programs of several 
tens of seconds to several minutes. They are inserted 
between main programs and broadcast. 

It is assumed here that the CM data holding unit 

12 holds CM program data A to Z (CM A to Z in FIGs. 2 and 
3, their management codes are "C1001" to "C1026",) of CM 
programs A to Z and CM additional data A to Z (CMA A to 
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FIGs. 2 and 3, their management codes are "CA1001" 
CA1026") of the CM programs A to Z. 

The broadcast schedule holding unit 13 holds a 
broaldcast schedule of programs. 

FIG. 2 shows an example program broadcast schedule 
held! in the broadcast schedule holding unit 13. 

As shown in FIG. 2, the program broadcast schedule 
show|s a broadcast date, a channel code, a broadcast start 
time, a broadcast end time, a program management code, 
10 a prbgram title, an additional data management code, and 
an additional data title. 

FIG, 3 shows the transmission timing of data which 
is broadcast by the broadcast apparatus 10. The vertical 
direction represents time, with the passage of time being 
showin from top to bottom. The horizontal direction 
represents bandwidths. As illustrated, the bandwidth of 
progjram data broadcasting and the bandwidth of additional 
data broadcasting are constant in predetermined 
bandjwidths . 

Here, although instruction broadcasting is 

intermittently, the total bandwidth for the 
data broadcasting and the instruction 
sting is assumed to be constant. 
A bandwidth is defined by the number of transmitted 
perunittime (bit rate), and a predetermined bandwidth 
rs to a bandwidth allocated for each broadcast stream 
program data and additional data of each channel. 
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The broadcast apparatus 10 multiplexes program data 
main or CM program with its additional data and 



instructions to the reception apparatus 50 and broadcasts 
them at the transmission timing shown in FIG, 3. 

The program data organizing unit 14 organizes 
program data made up of video and audio data. The program 
data organizing unit 14 includes an EDPS (Electronic Data 
Processing System) which organizes program data of a long 
period of several weeks, and a DS (Data Server) which 
organizes program data of a short period of several days. 
According to the program broadcast schedule held in the 
broadcast schedule holding unit 13, the program data 
organizing unit 14 acquires program data of a main program 
scheduled to be broadcast in a time period from the main 
data holding unit 11, acquires program data of a CM program 
scheduled to be broadcast in the same time period from 
the CM data holding unit 12, and inserts the CM program 
data within the main program data so as to organize program 
data in which the main and CM program data is arranged 
in tie scheduled broadcast order. Such program data 
organized by the program data organizing unit 14 is 
hereinafter called "complete program data". 

The additional data organizing unit 15 organizes 
additional data corresponding to each program. The 
25 additional data organizing unit 15 includes a data 
broadcast organizing server. The additional data 
organizing unit 15 acquires additional data (sub additional 
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dataj) corresponding to each part of complete program data 
(sub) program data) , which shows continuous contents, from 
the ifaain data holding unit 11 and the CM data holding unit 
12. The sub program data here is sub program data of a 
5 main) program or sub program data of a CM program. The sub 
data of the main program is a part of the program 
of the main program, which is obtained when the sub 
ram data of the CM program is inserted, in other words, 
sub program data of the main program is program data 
is broadcast from the broadcast start time of the 
program data or the broadcast end time of the preceding 
l data to the broadcast end time of the main program 
or the broadcast start time of the succeeding CMprogram 
The sub program data of the CM program is the CM 
data itself. 

The multiplexing unit 16 generates multiplexed data 
iltiplexing the complete program data organized by 
program data organizing unit 14, with the additional 
organized by the additional data organizing unit 15 
instructions. 

FIG. 4 shows a detailed construction of the 
multiplexing unit 16 included in the broadcast apparatus 
10 o|f the embodiment. 

As shown in FIG . 4, the multiplexing unit 16 includes 
25 a broadcast pattern searching unit 19, an additional data 
combining unit 20, a cache instruction generating unit 
21, ii display instruction generating unit 22, a preceding 
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multiplexing unit 23 , and a simultaneous multiplexing unit 
24. 

The broadcast pattern searching unit 19 searches 
the complete program data organized by the program data 

5 organizing unit 14, for (a) a first pattern in which sub 
program data of a CM program is followed by sub program 
data of another CM program and (b) a second pattern in 
which sub program data of a main program is followed by 
sub program data of a CM program. In FIG. 2, the broadcast 

10 pattern searching unit 19 finds the first pattern in 201, 
202, 203, 204, 205, and 206, and the second pattern in 
207 and 208. 

The additional data combining unit 20 generates 
combined sub additional data by combining sub additional 
15 data of a CM program to be broadcast earlier in a first 
pattern and sub additional data of a CM program to be 
broadcast later in the first pattern, in a distinguishable 
state, when the broadcast pattern searching unit 19 finds 
a first pattern. In FIG. 2, for example, the additional 
20 data combining unit 20 combines the CM additional data 
A and B, the CM additional data B and G, the CM additional 
dataAandB, the CM additional data B and H, the CM additional 
data A and B, and the CM additional data B and F, for the 
first pattern pairs 201, 202, 203, 204, 205, 206, 
26 respectively- Here, the additional data combining unit 
20 may generate combined sub additional data of three or 
morel sets of sub additional data by combining combined 
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sub additional data and sub additional data, or combining 
combined sub additional data and combined sub additional 
data* 

The cache instruction generating unit 21 generates 

5 a cache instruction to instruct the reception apparatus 
50 to accumulate (hereinafter referred to as "to cache") 
sub additional data before the broadcast start time of 
its corresponding sub program data. More specifically, 
the cache instruction generating unit 21 generates a cache 

10 instruction to instruct the reception apparatus 50 to cache 
the sub additional data, which is included in combined 
sub additional data and is not to be broadcast immediately. 
The cache instruction generating unit 21 also generates 
a cache instruction to instruct the reception apparatus 

15 50 to cache sub additional data of a CM program to be 
broadcast later in a second pattern when the broadcast 
pattern searching unit 19 finds a second pattern, which 
is to be broadcast after a main program, when the broadcast 
pattern searching unit 19 finds a secondpattern . The cache 

20 instruction may define the timing of caching of specified 
sub additional data, as when the reception apparatus 50 
receives it or when a timer of the reception apparatus 
50 recognizes a specified execution time. It is assumed 
here that the reception apparatus 50 is to cache sub 

25 additional data upon receiving it , In FIG. 2, for example, 
the cache instruction generating unit 21 generates 
instructions to cache the CM additional data B {its 
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management code CA1002), the CM additional data G (its 
management code CA1007), the CM additional data H (its 
management code CA1009), the CM additional data F (its 
management code CA1006) , and the CM additional data A (its 
5 management code CArOOl) . 

The display instruction generating unit 22 
generates a display instruction to instruct the reception 
apparatus 50 to display characters with sub program data 
using its sub additional data during a reproduction time 
10 period of the sub program data. In FIG. 2, for example, 
the display instruction generating unit 22 generates 
instructions to display the CM additional data A (its 
management code CA1001) , the CM additional data B (its 
management code CA1002), the CM additional data G (its 
15 management code CA1007) , the main program additional data 
A (its management code MA1001), the CM additional data 
H (its management code CA1008) , and the CM additional data 
F (its management code CA1007) . 

The preceding multiplexing unit 23 repeatedly 
20 multiplexes, during the broadcast time period of sub 
program data of a CM program to be broadcast earlier in 
first pattern ($.g. 301 or 302 in FIG. 3), this sub 
ram data with combined sub additional data generated 
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sub program data tobe broadcast earlier in the first pattern, 



and 



a cache instruction for sub additional data 
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corresponding to sub program data to be broadcast later 
in tjie first pattern. This multiplexing is performed so 
thatl the total bandwidth for the combined sub additional 
data, the display instruction, and the cache instruction 
is a predetermined bandwidth. Also, the preceding 
multiplexing unit 23 repeatedly multiplexes, during a 
predetermined time period before the broadcast end time 
of st . b program data of a main program to be broadcast earlier 
in ec.ch second pattern (e.g. 303 in FIG. 3), this sub program 
data with sub additional data corresponding to sub program 
data of a CM program to be broadcast later in the second 
pattern and a cache instruction for the sub additional 
data of the CMprogram. This multiplexing is also performed 
so tiat the total bandwidth for the sub additional data 
and the cache instruction is the predetermined bandwidth. 
Specifically, in the time period 301 in FIG. 3 (from 6: 13: 00 
to 6: 13 : 30) , the preceding multiplexing unit 23 repeatedly 
multiplexes the CM program data A with combined sub 
additional data which is made up of the CM additional data 
A and B, a display instruction for the CM additional data 
A, aid a cache instruction for the CM additional data B, 
on th e predetermined bandwidth in total • In the time period 
302 in FIG. 3 (from 6:13:30 to 6:14:00), the preceding 
multiplexing unit 23 repeatedly multiplexes the CM program 
data B with combined sub additional data which is made 
up o:: the CM additional data B and H, a display instruction 
for :he CM additional data B, and a cache instruction for 



76 



the CM additional data H, on the predetermined bandwidth 
in t<ptal. In the time period 303 in FIG, 3 (from 6:12:40 
to 6:13:00), namely in the last twenty seconds of the 
broadcast time period of the main program data A-l, the 
precsding multiplexing unit 23 repeatedly multiplexes the 
CM additional data A with a cache instruction for the CM 
additional data A, on the predetermined bandwidth in total , 
FIG- 5 shows additional data included in multiplexed 
data which is to be broadcast in the time period 303 in 
10 FIG. 3. 

"procl" instructs to cache a module which is 
specified by an argument/ and "proc2" instructs to display 
a module which is specified by an argument below. 

A repeat transmission definition 501 specifies a 
15 method, a time, and the like for transmitting "repeat 
transmission data 1" which is equivalent to the whole 
additional data. 

Amodule definition 502 shows the contents of "module 
1" wikich is equivalent to the CM additional data A and 
20 specifies character strings to be displayed with the CM 
program A. 

An event message definition 503 indicates that a 
reception apparatus is to cache the "module 1" on receiving 
event message 1". 
25 An event message definition 504 indicates that a 

reception apparatus is to display the "module 1" on 
receiving "event message 2", 
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An event message definition 505 indicates that a 
recebtion apparatus is to cache "module 2" on receiving 
"evejnt message 3". 

FIG. 6 shows additional data included in multiplexed 
data which is to be broadcast in the time period 301 in 
FIG. 3. 

A repeat transmission definition 601 specifies a 
methbd, a time, and the like for transmitting "repeat 
transmission data 1" which is equivalent to the whole 
tional data. 

Amodule definition 602 shows the contents of "module 
lich is equivalent to the CM additional data A and 
ifies character strings to be displayed with the CM 
ram A. 

Amodule definition 603 shows the contents of "module 
2" which is equivalent to the CM additional data B and 
specifies character strings to be displayed with the CM 
program B. 

An event message definition 604 indicates that a 
recebtion apparatus is to display the "module 1" on 
receiving the "event message 2". 

An event message definition 605 indicates that a 
recejption apparatus is to cache the "module 2" on receiving 
"event message 3". 

An event message definition 606 indicates that a 
recebtion apparatus is to display the "module 2" on 
receiving "event message 4". 
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The simultaneous multiplexing unit 24 repeatedly 
multiplexes sub additional data which is not subjected 
to multiplex by the preceding multiplexing unit 23 and 
a display instruction for the sub additional data with 
its corresponding sub program data. This multiplexing is 
performed for sub additional data which is to be broadcast 
later in each first pattern and whose corresponding CM 
program is followed by a main program/ from the start of 
the CM program to a multiplex start time of sub additional 
data of the succeeding main program (e.g. 304 in FIG. 3) . 
Here, this multiplexing is performed so that the total 
bandwidth for the sub additional data and the display 
instruction is allocated to the predetermined bandwidth . 
During the broadcast time period of sub program data of 
a CM program to be broadcast earlier in each first pattern 
(e.g. 301 or 302 in FIG. 3) , the simultaneous multiplexing 
unit 24 does not perform multiplexing operations because 
theprecedingmultiplexing unit 23 does . In the time period 
304 in FIG* 3 f the simultaneous multiplexing unit 24 
repeatedly multiplexes CM program data H with the CM 
additional data H and a display instruction to display 
the fcM additional data H so that the total bandwidth for 
the CM additional data H and the display instruction is 
allocated to the predetermined bandwidth. 

FIG . 7 shows additional data included inmultiplexed 
data which is broadcast in the time period 304 in FIG. 
3 
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A repeat transmission definition 701 specifies a 
methjod, a time, and the like for transmitting "repeat 
transmission data 1" which is equivalent to the whole 
additional data. 

Amoduledef inition 702 shows the contents of "module 
4" which is equivalent to the CM additional data H and 
specifies character strings to be displayed with the CM 
program H. 

An event message definition 703 indicates that a 
reception apparatus is to display the "module 4" on 
receiving "event message 8 1 

The modulating unit 17 generates a broadcast wave 
by modulating a predetermined frequency carrier using the 
multiplexed data generated by the multiplexing unit 16 
as a modulating signal* 

The transmitting unit 18 broadcasts the broadcast 
wave generated by the modulating unit 17 

The reception apparatus 50 is a digital TV, a set 
top fcox, or the like, which is set in home to receive 
broadcast waves and reproduce programs. The reception 
appajratus 50 includes a receiving unit 51, a demodulating 
unit 52, a separating unit 53, a program reproducing unit 
54, ^n instruction analyzing unit 55, a caching unit 56, 
and ja displaying unit 57. 

The receiving unit 51 is a parabolic antenna, a tuner, 
or trie like, which tunes in and receives a desired broadcast 
wave 
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The demodulating unit 52 demodulates the broadcast 
received by the receiving unit 51 and extracts the 
iplexed data. 

The separating unit 53 is a TS (Transport Stream) 
or the like, which separates the multiplexed data 
by the demodulating unit 52 into program data, 
ional data, a cache instruction, and a display 
ion. 

The program reproducing unit 54 is a AV decoder, 
itor, a speaker, or the like, which reproduces video 
audio of a program using the data separated by the 
ing unit 53. 

The instruction analyzing unit 55 analyzes the cache 
ion and the display instruction, which are 
by the separating unit 53, and instructs the 
ing unit 56 and the displaying unit 57 to perform 
jsctive operations. For example, in the time period 
n FIG. 3, the instruction analyzing unit 55 receives 
message 1 " , which is an instruction to perform "event 
The "event 1" is defined as caching the CM additional 
A. The instruction analyzing unit 55 then instructs 
caching unit 5 6 to cache the CM additional data A. 

time period 301 in FIG. 3, the instruction analyzing 
55 receives "event message 2", which is an instruction 
rform "event 2". The "event 2" is defined as 
aying the CM additional data A, The instruction 
zing unit 55 then instructs the displaying unit 57 
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to display the CM additional data A. 

When the instruction analyzing unit 55 instructs 
the caching unit 5 6 to perform a caching operation, the 
caching unit 56 caches additional data specified by the 
cache instruction in a memory. The specified additional 
data is selected by the instruction analyzing unit 55 from 
the Additional data separated by the separating unit 53. 
For example, in the time period 303 in FIG. 3, the caching 
unit 56 caches the CM additional data A defined as the 
modlule 1", based on the definition of the "event 1". 

On the other hand, when the instruction analyzing 
unit 55 instructs the displaying unit 57 to perform a 
displaying operation, the displaying unit 57 displays 
characters with the video of the program reproduced by 
the program reproducing unit 54 using (a) the additional 
data cached by the caching unit 56 and (b) the additional 
datal specified by the instruction analyzing unit 55. For 
example, in the time period 301 in FIG. 3, the displaying 
unit 57 displays the characters included in the CM 
additional data A defined as the "module 2", based on the 
definition of the "event 2' 

<Ope|ration> 

The following explains a broadcast wave 
transmitting operation performed by the broadcast 
apparatus 10 of this embodiment. 

FIG. 8 shows an example broadcast wave transmitting 
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operation performed by the broadcast apparatus 10. 

Here, although additional data and instructions of 
a certain broadcast time period can be multiplexed with 
program data in advance and broadcast , it is assumed here 
that additional data and instructions are multiplexed with 
program data each time and broadcast. 

(1) According to a program broadcast schedule held 
in tlie broadcast schedule holding unit 13, the program 
data organizing unit 14 of the broadcast apparatus 10 judges 
whether a program to be broadcast next (next program) is 
a ma:Ln program or a CM program (Step SI) . 

(2) When the next program is a CM program (judgement 
in SI: CM or after S12) , the program data organizing unit 
14 acquires sub program data of the next CM program from 
the CM data holding unit 12 (Step S2) . 

(3) The program data organizing unit 14 judges 
whether a program to be broadcast after the next CM program 
is a main program or a CM program (Step S3) . 

(4) When the program to be broadcast after the next 
CM pirogram is a CM program (judgement in S3: CM - first 
pattern) , (a) the additional data combining unit 20 
generates combined sub additional data by acquiring and 
combining sub additional data corresponding to sub program 
data of the pair of CM programs to be continuously broadcast, 
(b) the display instruction generating unit 22 generates 
a display instruction to display sub additional data of 
the former CM program, and (c) the cache instruction 
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unit 21 generates a cache instruction to cache 
program data of the latter CM program (Step S4). 
(5) Throughout the broadcast time period of the 
r CM program, the combined sub additional data, the 
instruction, and the cache instruction, which are 
in Step S4, and sub program data of the former 
are multiplexed, modulated, and broadcast (Step 
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(6) When a program to be broadcast after the next 
is a main program (judgement in S3: main program) , 

:he program data organizing unit 14 acquires sub 
iional data corresponding to sub program data of the 
CM program from the CM data holding unit 12, and (b) 
display instruction generating unit 21 generates a 
ay instruction to display the acquired sub additional 
(Step S6) . 

(7 ) Throughout the broadcast time period of the next 
, the sub additional data acquired in Step S6, 

isplay instruction generated in Step S6, and the sub 
data of the next CM program are multiplexed, 
modulated, and broadcast (Step S7) . 

Now the program to be broadcast after the next 

in Step S6 becomes a program to be broadcast next 
program). Go on to Step S8. 

(8) When the next program is a main program 
(judgement in SI: main program or after S7/S14 ) , the program 
data organizing unit 14 acquires sub program data of the 
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main program from the main data holding unit 11 (Step 

(9) The program data organizing unit 14 judges 
her a program to be broadcast after the next main program 
main program or a CM program (Step S9) . 

{ 10 ) When the program to be broadcast after the next 
program is a CM program (judgement in S9: CM = second 
rn) , (a) the additional data combining unit 20 
ires sub additional data corresponding to sub program 
of the next main program from the main data holding 
11, (b) the display instruction generating unit 22 
es a display instruction to display the acquired 
additional data, (c) the additional data combining 
20 acquires sub additional data corresponding to sub 
data of the CM program to be broadcast after the 
main program from the CM program data holding unit 
and (d) the cache instruction generating unit 21 
s a cache instruction to cache the acquired sub 
data of the CM program to be broadcast after the 
main program (Step S10) . 

(11) From the start of the next main program to a 
of a predetermined time period before the end of 
next main program, (a) the sub program data of the 
main program, (b) the sub additional data 
ponding to the sub program data of the next main 
, and (c) the display instruction generated in Step 
multiplexed, modulated, and broadcast (Step Sll) . 
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(12) During the predetermined time period before 
of the next main program, (a) the sub program data 

:ie next main program, which is being broadcast, (b) 
^ub additional data corresponding to the sub program 
of the CM program to be broadcast after the next main 
, which is acquired in Step 10, and (c) the display 
ion generated in Step 10 are multiplexed, modulated, 
broadcast (Step S12) . 

Now, the CM program to be broadcast after the next 
program in Step S12 becomes a CM program to be broadcast 
(next CM program). Go on to Step S2. 

(13) When the program to be broadcast after the next 
program is a main program (judgement in S9: main 

, (a) the program data organizing unit 14 acquires 
dditional data corresponding to sub program data of 
Aext main program, from the main data holding unit 
and (b) the cache instruction generating unit 21 

a cache instruction to cache the acquired sub 
additional data (Step S13) . 

(14) Throughout the broadcast time period of the 
main program, the sub program data of the next main 

and the display instruction generated in Step 13 
Multiplexed, modulated, and broadcast (Step SI 4) . 
Now, the main program to be broadcast after the next 
program in Step S13 becomes a main program to be 
broadcast next (next main program). Go on to Step S8. 
FIG. 9 shows an example receiving operation 
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performed by the reception apparatus 50. 

(1) The receiving unit 51 tunes in and receives a 
red broadcast wave (Step S21) . 

(2) The demodulating unit 52 demodulates the 
t wave received by the receiving unit 51 and 

s multiplexed data (Step S22) . 

(3) The separating unit 53 separates the multiplexed 
extracted by the demodulating unit 52 into program 

additional data, a cache instruction, and a display 
ion (Step S23) . 

(4) The program reproducing unit 54 reproduces video 
Audio of a program using the program data separated 
le separating unit 53 (Step S24) . 

(5) The instruction analyzing unit 55 judges whether 
instruction is separated from the multiplexed data 

by the demodulating unit 52 (Step S25) . When 
instruction is not separated, skip a caching 
on (Step S26) and go on to Step S27. 

(6) When a cache instruction is separated, the 
ng unit 56 caches additional data specified by the 

instruction in a memory. The specified additional 
is selected from the additional data separated by 
eparating unit 53 (Step S26) . 

(7) The instruction analyzing unit 55 judges whether 
ay instruction is separated from the multiplexed 

extracted by the demodulating unit 52 (Step S27) „ 
a display instruction is not separated, skip a 
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displaying operation (Step S28) and return to Step SI. 

(8) When a display instruction is separated,, the 
unit 57 displays characters with the video of 
program being reproduced by the program reproducing 
54 using (a) the additional data cached by the caching 
56 and (b) the specified additional data selected 
the additional data separated by the separating unit 
Return to Step SI (Step S28). 

In this way, according to this embodiment, from 
e the start of a CM program to the end of the CM program, 
broadcast apparatus multiplexes program data with 
data, a cache instruction to cache the 
data before the start of the CM program, and 
ay instruction to display characters with the CM 
after the start of the CM program, and the broadcast 
then broadcasts them. In addition, according 
multiplexed instructions, the reception apparatus 
s the additional data before the start of the CM program 
isplay the characters with the CM program using the 
additional data after the start of the CM program. 
, the reception apparatus can display the 
to be displayed with the CM program in time 
start of the CM program. That is, the reception 
does not Jceep viewers waiting for display. 
Here, although additional data refers to characters 
displayed with a program in this embodiment, any 
of data to be simultaneously used with a program such 
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as si:ill video data, moving video data, audio data, and 
other operating instructions to a reception apparatus may 
be replaced. 

In this embodiment, additional data of a main program 
:s to be multiplexed with program data of the main 
program at the start of the main program. This is based 
on an assumption that a broadcast time period of a main 
program is so long that no inconvenience will result if 
charctcters included in the additional data are not 
displayed with the program data for several seconds at 
tart of the main program due to a waiting time in 
the additional data is received, processed and 
displayed- Also, in this embodiment, additional data of 
n program is stopped being multiplexed with program 
of the main program at a multiplex start time for 
additional data of the succeeding program. This is based 
on anl assumption that a broadcast time period of a main 
program is so long that no inconvenience will result if 
characters included in the additional data are .not 
presented with the program data to a user who only starts 
ceive the data for the last several seconds at the 
f the main program. 

These can simplify multiplexing operations and 
reduce the load of them. However, multiplexing for 
additional data of a main program may be performed in the 
way as that for additional data of a CM program. 
Also, the predetermined time period need not be 
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rmined in advance. The time period may be determined 
indication by an outside. 

Moreover, in this embodiment , a multiplex start time 
Additional data of a CM program varies depending on 
\er the preceding program is a CM program or a main 
am in order to simplify multiplexing operations for 
nuous CM programs and reduce the load of them. However, 
Multiplex start time may be fixed. 

Furthermore, in this embodiment, a multiplex start 
for additional data varies depending on whether the 
data is for a CM program or a main program, 
r, it may vary depending on whether a display time 
of sub program data is longer than a predetermined 
r ion time period. In this case, the multiplexing unit 
r includes a broadcast time period judging unit which 
a time period in which sub program data is displayed 
reception apparatus is longer than a predetermined 
ion time period. When the broadcast time period 
unit judges that the display time period of the 
pjrogram data is no longer than the predetermined 
rion time period, the sub additional data is treated 
same way as that of a CM program in this embodiment; 
se, in the same way as that of a main program in 
embodiment . 

Additionally, although additional data is always 
plexed with program data in this embodiment, 

data may be multiplexed not with program data 
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only with an instruction to the reception apparatus 
each transmission time determined based on a 

ion start time of the additional data, and 
In this case, the transmission timing of the 
additional data may vary depending on whether a 

on time period of the sub additional data is 
longer than a predetermined criterion time period. 

Also, a criterion for showing a threshold value of 
broadcast time period of the preceding program in order 
rmine a multiplex start time for additional data 
fter called "first criterion") may differ from 
terion for showing a threshold value of a broadcast 
period of a program in order to j udge whether characters 
riot be displayed for several seconds at the start and 
dnd of the broadcast time period (hereinafter called 
second criterion") . In this case, the multiplexing unit 
r includes (a) a short program judging unit which 
judg4s whether a display time period in which video is 
by the reception apparatus using sub program 
is no longer than a predetermined first criterion 
b) a long program judging unit which judges whether 
cjlisplay time period is longer than a predetermined 
criterion. 

Sub additional data maybe updated during a broadcast 
25 time period of its corresponding sub program data . In this 
casej a multiplex start time for additional data varies 
depending on a broadcast time period of the preceding 
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program in this embodiment. However, the multiplex start 
may vary depending on a time period from the most 

update time of the preceding additional data 
spending to the preceding program data to the end 
preceding program. In this embodiment, characters 
displayed for several seconds at the start and 
nd of a program when a broadcast time period of the 
is long enough- However, it may be assumed that 
are not displayed for several seconds at the 
of a program when a time period from the start of 
program to the first update time of additional data 
program is long enough. Also, it may be assumed 
characters are not displayed for several seconds at 
of a program when a time period from the last update 
of additional data of the program to the end of the 
is long enough. 
The first criterion and the second criterion depend 
time period of a broadcast cycle of sub additional 
Therefore, the broadcast apparatus may further 

a criterion determining unit which determines a 
criterion to be used by the short program judging 
and a second criterion to be used by the long program 
unit, by multiplying the time period of a broadcast 
of sub additional data by each predetermined 



the 



end 



f licient . 

The first criterion may be determined not by a 
broadcast time period of a program but by an indication 
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by an outside. For example, a user may determine whether 
a mu|tiplex start time for additional data is before or 
at the start of a program and instruct the broadcast 
apparatus to follow that. In the same way, a user may 
5 determine whether additional data continue to be subjected 
to multiplex until the start of the succeeding program 
and instruct the broadcast apparatus to follow that. 

Although a predetermined bandwidth is allocated for 
addit ional data broadcasting and instruction broadcasting 
10 in total in this embodiment, the bandwidth need not be 
fixed . 

For example, a total bandwidth for multiplexed data 
is not allocated to a predetermined bandwidth* Instead, 
the total bandwidth may be increased by adding a bandwidth 
15 for additional data which is additionally multiplexed to 
the predetermined bandwidth. 

The caching uni t may perform caching by accumulating 
additional data, which is being broadcast by radio 
broadcasting, such as satellite broadcasting and 
20 terrejstrial broadcasting, or cable broadcasting, such as 
cable television broadcasting and internet broadcasting, 
(a) xr\ a storage medium connected to a reception apparatus, 
such sis a hard disc drive, a recordable compact disc drive, 
a rewritable compact disc drive, an magnet-optical disc 



25 drive 



(b) in 



a recordable DVD drive, a rewritable DVD drive, 



a DVD-RAM drive, a floppy disc drive, a memory card, or 



a storage medium included in a reception apparatus, 
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I) 



such 
unit 



as a hard disc and a main memory. Also, the caching 
may perform caching by copying additional data, which 



is stored in the above storage medium or which is prestored 
in a storage medium of a supplement to a magazine, to a 
high-speed processing memory, such as an on-board cache 
memory and an on-chip cache memory. 

Additionally, computer programs to have a computer 
perfdrm the processing of the above embodiment may be 
recorded on computer-readable recording media to be 
10 distributed or transferred through internet and sold. 
These recording media can be, for instance, a floppy disc, 
a compact disc, a recordable compact disc, a rewritable 
compact disc, a magnet-optical disc, a recordable DVD disc, 
a rewritable DVD disc, a DVD-RAM, and a memory card, all 
15 of which allow the user to load into and remove from a 
computer. The recording media may be also a hard disk, 
a semiconductor memory, or the like that are provided in 
a corns -uter in advance . The recording media are not limited 
to the above ones. 
20 Although the present invention has been fully 

described by way of examples with reference to the 
accompanying drawings, it is to be noted that various 
changes and modifications will be apparent to those skilled 
in the art. Therefore, unless such changes and 
25 modif:. cations depart from the scope of the present 

invention, they should be construed as being included 
therein. 
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